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1 SPECIFICATION LISTING

-- ]

-- IItem: Ada Semantic Interface Specification (ASIS)
--I $Revision: "0.4"$

-- I$State: Prototype $

-- I
-- IDistribution Statement "A", per DoD Directive 5230.24

-- Ikuthorized for public release; distribution is unlimited.

--- I

-- ICopyright (c) 1991, Unisys Defense Systems, Inc., Reston, Virginia

-- I and Telesoft, San Diego, California

-- ICopyright is assigned to the U.S. Government, upon delivery thereto,

-- lin accordance with the DFAR Special Works Clause. However, Copyright
-- tin computer software developed by Rational and from which ASIS is

-- Iderived in part is not assigned hereby; such software includes

-- IAdaProgram, Compilation-Units, Declarations, NamesAndExpressions,

-- )Pragmas, Representation-Clauses, Statements, and Type-Information, known

-- Icollectively as the Rational LRM Interfaces. Rational LRM Interfaces

-- ICopyright (c) 1987, 1988, 1989, 1990, 1991, Rational, Santa Clara,

-- ICalifornia.

-- I
-- IDeveloped by: Telesoft under contract to Unisys Defense Systems, Inc.

--- I

-- IThis software, developed under the Software Technology for Adaptable,

-- IReliable Systems (STARS) program, is approved for release under

-- IDistribution "A" of the Scientific and Technical Information Program

-- IClassification Scheme (DoD Directive 5230.24) unless otherwise indicated.

-- ISponsored by the U.S. Defense Advanced Research Projects Agency (DARPA)

-- lunder contract F19628-88-D-0031, the STARS program is supported by the

-- Imilitary services, SEI, and MITRE, with the U.S. Air Force as the executive

-- Icontracting agent.

-- I

-- IPermission to use, copy, modify, and comment on this software and its

-- ldocumentation for purposes stated under Distribution "A" and without fee
-- uis hereby granted, provided that this notice appears in each whole or

-- Ipartial copy. This software retains Contractor indemnification to

-- Ithe Government regarding copyrights pursuant to the above referenced

-- ISTARS contract. The Government disclaims all responsibility against
-- fliability, including costs and expenses for violation of proprietary

-- Irights, or copyrights arising out of the creation or use of this

-- Isoftware.
---- I

-- uIn addition, the Government, Unisys, and its subcontractors disclaim all

-- Iwarranties with regard to this software, including all implied warranties
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-- lof merchantability and fitness, and in no event shall the Government,

-- lUnisys, or its subcontractor(s) be liable for any special, indirect or

-- Iconsequentitl damages or any damages whatsoever resulting from the loss of

-- luse, data, or profits, whether in action of contract, negligence or other

-- Itortious action, arising in connection with the use or performance of this

-- Isoftware.
-- I

-- I $Log: "ASIS-spec.ps, v"$"-- I Revision"0.4""1991/ll/08""21:24:04""cm"-- . Based"on"ASIS"WG"meeting"Jt

-- IRevision 0.4 1991/11/08 20:56:33 cm

-- IBased on ASIS WG meeting June 6, 1991

---I
-- IRevision 0.4 1991/10/21 17:01:39 cm

-- IBased on ASIS WG meeting June 6, 1991.

-- I

-- IRevision 0.3 1991/05/30 15:16:14 guy
-- lintegrates Rational's LRM interface, eliminating dependencies on the

-- Rational environment.

--I
-- IRevision 0.2 1991/01/17 08:58:49 cm

-- lInitial submittal.

-- I

-------------------. ASIS-PROLOGUE ----------------------------

-- System : ADA SEMANTIC INTERFACE SPECIFICATION (ASIS)

-- Version : 0.4

-- Components : Specifications are in the following order:

-- : ASISAdaProgram

-- : ASISEnvironment

-- : ASISLibraries

-- : ASISCompilationUnits

-- : ASISElements

-- : ASISDeclarations

-- : ASISTypeDefinitions

-- : ASISNamesAndExpressions

-- : ASISStatements

-- : ASISRepresentationClauses

-- : ASISText
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-- Release date Sept 27, 1991

-- Last update July 10, 1991

-- Date created June 01, 1990

-- Machine/System Compiled/Run on : Sun 4, SunOS Release 4.1.1

-- Abstract

-- The Ada Semantic Interface Specification is a layered
-- vendor-independent open architecture. ASIS queries and

-- services provide a consistent interface to information
-- within the Ada Program Library. Clients of ASIS are shielded

-- and free from the implementation details of each Ada vendor's

-- proprietary library and intermediate representations.

------------------ Revision history---------------------------

-- DATE VERSION AUTHOR HISTORY

-- 12/28/90 0.1 Steve Blake Initial Release

-- 01/11/91 0.2 Steve Blake Unisys/STARS Phase I deliverable

-- 05/13/91 0.3 Steve Blake Unisys/STARS Phase II deliverable

-- 07/10/91 0.4* Steve Blake Internal reveiw release

-- 09/27/91 0.4 Steve Blake Unisys/STARS Phase II deliverable

------------------ Distribution and Copyright-----------------

-- This prologue must be included in all copies of this software.

-- The ASIS version 0.4 specification has been developed by

-- TeleSoft under STARS subcontract to Unisys. This information

-- is only releasable to STARS contractors and STARS subcontractors

-- until it has been approved for wider release by the ESD STARS

-- program office.

-- Version 0.4 of the ASIS specification is being distributed to

-- STARS contractors with the intention that they review the

-- specification for its applicability to Ada tools, its completeness,

-- and its relevance. The ASIS working group has been established to

-- review comments and account for them in future versions of ASIS.
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-- Please forward all comments to the members of the working group at
-- the following e-mail addresses:

-- stars.asisostars.reston.unisys .com

------------------ Disclaimer--------------------------------

-- This software and its documentation are provided "AS IS" and

-- without any expressed or implied warranties whatsoever.
-- No warranties as to performance, merchantability, or fitness

-- for a particular purpose exist.

-- Because of the diversity of conditions and hardware under

-- which this software may be used, no warranty of fitness for

-- a particular purpose is offered. The user is advised to
-- test the software thoroughly before relying on it. The user
-- must assume the entire risk and liability of using this

-- software.

-- In no event shall any person or organization of people be
-- held responsible for any direct, indirect, consequential
-- or inconsequential damages or lost profits.

------------------- END-PROLOGUE-----------------------------

-- ASIS PRELIMINARY REVIEW VERSION 0.4

-- Sept 27, 1991

package ASISAdaProgram is

-- ASISAdaProgram encapsulates declarations that are made
-- available to ASIS and its clients in a vendor-independent manner.

-- LIBRARY
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subtype Library is implementation-defined-limited.private.type;

-- The Ada Program Library abstraction (a limited private type).

-- A logical library handle is associated with name and parameters values

-- which are used by the implementation to identify and connect to the

-- physical information in the "library file".

-- The term "library file" refers to the information on the compilation

-- units that must be maintained by the compiler or compiling environment.

-- It does not assume the method a vendor chooses to implement or maintain

-- the information.

-- Some environments may not need name and parameters values to identify

-- their library file. Other environments may choose to implement the
-- library as a single external file in which case the name and parameters
-- values would supply the name and form values needed to open such a file.

-- COMPILATION UNITS

subtype Compilation-Unit is implementation.defined-private.type;

-- The Ada Compilation Unit abstraction (a private type).

-- The text of a program can be submitted to the compiler in one or

-- more compilations. Each compilation is a succession of compilation

-- units.

-- Compilation units are composed of two distinct parts:

-- 1) A context clause

-- 2) The declaration of a library unit or a secondary unit.

-- The context clause contains zero or more with clauses and use clauses.

-- ASIS treats Pragmas that appear immediately after the context clause

-- and before the subsequent declaration part as belonging to the context

-- clause part.

-- The declaration associated with a compilation unit can either
-- be a package, procedure, function, generic, or subunit.

-- The abstract type Compilation-Unit is is a handle to compilation units

-- as a whole. An object of the type Compilation-Unit deals with the
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-- external view of compilation units such as their relationships with other

-- units or their compilation attributes.

NilCompilationUnit: Compilation-Unit renames

implementation-definedconstant;

-- A constant Ada Compilation Unit with a void or null value.

-- ELEMENTS

subtype Element is implementation-defined.private.type;

-- The Ada program element abstraction (a private type).

-- The type Element is a distinct abstract type representing handles to the

-- lexical elements that form the text of compilation units. Elements deal

-- with the internal or "textual" view of compilation units.

-- Operations are provided to split a Compilation-Unit object into two

-- component Elements:

-- 1) A context clause represented by an Element-List containing

-- with clauses, use clauses, and pragmas.

-- 2) An Element associated with the declaration.

-- Use the context clause operations in this package to decompose

-- with clauses and use clauses.

-- Use the ASISELEMENTS pragma operations to decompose pragmas.

Nil-Element: Element renames

implementation.defined.constant;

-- A constant Ada program element with a void or null value.

-- ELEMENT SUBTYPES

subtype Declaration is ASISAdaProgram.Element;

-- Use ASISDeclarations operations.
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subtype Type-Definition is ASISAdaProgram.Element;

-- Use ASISTypeDefinitions operations.

subtype Identifier-Definition is ASISAdaProgram.Element;

subtype Identifier-Reference is ASISAdaProgram.Element;

subtype Expression is ASISAdaProgram.Element;

-- Use ASISNamesAndExpression operations.

subtype Name-Expression is ASISAdaProgram.Element;

-- Use ASISNamesAndExpression operations.

subtype Statement is ASISAdaProgram.Element;

-- Use ASISStatements operations.

-- TIME

subtype ASISTime is Calendar.Time;

-- A private type from the predefined library package Calendar.

-- Operations on ASIS~Time are provided by Calendar.

Nil-Time : constant Calendar.Time :=
Calendar.Time_Of ( Year => 1901, Month=> 1, Day => 1, Seconds => 0.0 );

-- ASISINTEGER

subtype ASISInteger is Integer range

implementation-defined .. implementation-defined;

-- A subtype of the predefined type Integer that allows each ASIS
-- implementation to place constraints on the lower and upper bounds.

-- ASISPOSITIVE

subtype ASISPositive is ASISInteger range 0 .. implementation-defined;
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-- A subtype of the predefined type Integer that allows each ASIS

-- implementation to place a constraint on the upper bound.

-- ASISLISTINDEX

subtype ASISListIndex is ASISInteger range I .. implementation-defined;

-- A subtype of the predefined type Integer that allows each ASIS

-- implementation to place a constraint on the upper bound on the number
-- of components allowed in lists.

-- Used as a subtype for the -rray Ludex subtype definition of the various

-- lists in ASIS.

-- COMPILATIONUNITLIST

subtype CompilationUnitList is implementation-defined.array;

-- Defines a list of Ada compilation units. For some operations that
-- return a CompilationUnitList value, the order of components may vary

-- across implementations of ASIS. Variances are noted in the commentary
-- of individual operations.

-- Implemented as an unconstrained array:

-- array ( ASISListIndex range <> ) of Compilation-Unit;

NilCompilationUnitList : CompilationUnitList renames

implementation.defined.constant;

-- A constant Ada Compilation Unit List with a void or null value.

package CompilationUnitListOperations is

function I&" (Left : in CompilationUnitList;

Right : in CompilationUnitList)
return CompilationUnitList renames implementation-defined;

function "&" (Left : in CompilationUnitList;

Right : in Compilation-Unit)

return CompilationUnitList renames implementation-defined;
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function "&" (Left : in Compilation-Unit;
Right : in CompilationUnitList)

return CompilationUnitList renames implementation-defined;

function "&" (Left in CompilationUnit;

Right in Compilation-Unit)

return CompilationUnitList renames implementation-defined;

end CompilationUnitListOperations;

-- ELEMENT-LIST

subtype Element-List is implementation.defined.array;

-- Defines a list of Ada program elements. For some operations that
-- return Element-List values, the order of components may vary

-- across implementations of ASIS. Variances are noted in the commentary

-- of individual operations.

-- Implemented as an unconstrained array:

-- array ( ASISListIndex range <> ) of Element;

NilElementList : Element-List renames

implementation.defined_constant;

-- A constant Element List with a void or null value.

package ElementListOperations is

function "&" (Left in Element-List;

Right in Element-List)

return Element-List renames implementation-defined;

function "&" (Left in Element-List;

Right in Element)

return Element-List renames implementation-defined;

function "&" (Left in Element;

Right in Element-List)

return Element-List renames implementation-defined;
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function "I" (Left : in Element;

Right : in Element)

return Element-List renames implementation_defined;

end ElementListOperations;

-- ASISCHARACTER

subtype ASISCharacter is implementation.defined-enumerationtype;

-- An enumeration type.

package ASISCharacterOperations is

function "=" (Left, Right : in ASISCharacter) return Boolean

renames implementationdefined;

function "<" (Left, Right : in ASISCharacter) return Boolean

renames implementation-defined;

function "<=" (Left, Right : in ASISCharacter) return Boolean

renames implementation-defined;

function ">" (Left, Right : in ASISCharacter) return Boolean

renames implementation-defined;

function ">=" (Left, Right : in ASISCharacter) return Boolean

renames implementation-defined;

function ToASISCharacter (Value : in Standard.Character)

return A$ISCharacter renames implementationdefined;

function ToStandardCharacter (Value : in ASISCharacter)

return Standard.Character renames implementation-defined;

end ASISCharacterOperations;

-- ASISSTRING
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subtype ASISString is implementationdefinedarray;

-- packed array ( Positive range <> ) of ASISCharacter;

Nil-String : constant ASISString (i..0)

package ASISStringOperations is

function "=" (Left, Right : in ASISString) return Boolean

renames implementation-defined;

function "<" (Left, Right : in ASISString) return Boolean
renames implementationdefined;

function "<=" (Left, Right : in ASISString) return Boolean

renames implementationdefined;

function ">" (Left, Right : in ASISString) return Boolean

renames implementation-defined;

function ">=" (Left, Right : in ASISString) return Boolean

renames implementation-defined;

function "&" (Left : in ASISString; Right : in ASISString)

return ASISString renames implementationdefined;

function "&" (Left : in ASISString; Right : in ASISCharacter)

return ASISString renames implementation-defined;

function I'" (Left : in ASISCharacter; Right : in ASISString)

return ASISString renames implementation-defined;

function "'" (Left : in ASISCharacter; Right : in ASISCharacter)

return ASISString renames implementation-defined;

function ToASISString (Value : in Standard.String)
return ASIS.String renames implementationdefined;

function ToStandardString (Value : in ASISString)

return Standard.String renames implementation-defined;

end ASISStringOperations;
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-- ASISTEXT

MaximumLineLength : ASISInteger renames implementation-defined-constant;
-- The maximum allowed length of a line of text in an Ada program.

MaximulmLine-Iumber : ASISInteger renames implementation-defined.constant;

-- The maximum allowed number of lines of text in an Ada program.

subtype LinelNumber is ASISInteger range 0..Maximum-line_Number;

-- The range of line numbers within the text of programs.

-- The value 0 is used to indicate an invalid line number.

subtype Line is implementation.defined.private.type;

-- An Ada text line abstraction (a private type).

-- ASISTEXT LINE-LIST

subtype Line-List is implementation.defined-array;

-- List of Lines

-- Implemented as an unconstrained array:

-- array ( LineNumber range <> ) of Line;

NilLineList : Line-List renames

implementation.definedconstant;

-- A constant Line List with a void or null value.

package LineListOperations is

function "&" (Left in Line-List;

Right : in Line-List)
return Line-List renames implementation-defined;
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function "&" (Left : in Line-List;

Right : in Line)

return Line-List renames implementation-defined;

function "&" (Left in Line;

Right in Line-List)

return Line-List renames implementation-defined;

function "&" (Left in Line;

Right in Line)

return Line-List renames implementation-defined;

end LineListOperations;

-- EXCEPTIONS

Inappropriate-Library : exception;

-- Raised when an operation is given a Library value that is

-- not appropriate for the operation.

InappropriateCompilationUnit : exception;

-- Raised when an operation is given a Compilation-Unit value that is

-- not appropriate.

InappropriateProgramElement : exception;

-- Raised when an operation is given an Element value that is

-- not appropriate.

Failed : exception;

-- All operations may raise Failed whenever they cannot normally complete

-- their operation.

-- This is a catch-all exception that may be raised for different reasons

-- in different ASIS implementations.

-- The Diagnosis and Status functions are provided in ASISLibraries,
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-- ASIS..Compilation-.Units, and ASIS-.Elements packages so more information

-- about the failure can be retrieved.

end ASIS-.Ada-.Program;

-- ASIS PRELIMINARY REVIEW VERSION 0.4

-- Sept 27, 1991

with ASIS-Ada-.Program;

package ASIS-.Environment is

-- This package provides operations to initialize and finalize the

-- ASIS environment.

subtype ASIS..String is ASIS-.Ada-.Program. ASIS..String;

Nil-String :ASIS-.String renames ASIS-.Ada-.Program. Nil-String;

-- EXCEPTIONS

Failed :exception renames ASIS-.Ada-.Program.Failed;

-- Raised when the environment failed to initialize or finalize.

-- Raised when invalid parameters are given to initialize or finalize.

-- ENVIRONMENT VERSION
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function Version return ASISString;

-- Returns a ASISString that identifies the current ASIS version.

-- ENVIRONMENT INITIALIZATION

function Is-Initialized return Boolean;

-- Returns True if the the environment is initialized.

procedure Initialize(Parameters: in ASIS.String := Nil-String);

-- Performs any necessary initialization activities.

-- This must be invoked once before any other ASIS
-- Services. Parameter values are vendor dependent.

-- Preconditions:

-- The environment is not already initialized,

-- otherwise the call is ignored.

-- Raises:
-- Failed if the environment failed to initialize.

-- Postconditions: (if no exception is raised)

-- ASIS services are ready for use.

-- ENVIRONMENT FINALIZATION

function Is-Finalized return Boolean;

-- Returns True if the environment is finalized.

procedure Finalize(Parameters: in ASISString := Nil-String);

-- Performs any necessary termination activities.

-- This must be invoked once following all other ASIS
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-- Services. Parameter values are vendor dependent.

-- Preconditions:

-- The environment must be initialized, otherwise the

-- call is ignored.

-- Raises:

-- Failed if the environment failed to finalize.

-- Postconditions: (if no exception is raised)
-- Subsequent calls to ASIS services are erroneous.

-- ERROR INFORMATION

type ASISEnvironmentErrorKinds is

(NotAnError,

Environment-Error, -- The environment failed to

-- initialize or finalize.

Parameter-Error, -- Invalid parameters were given

-- to initialize or finalize.

TBD);

-- Whenever an error condition is detected and the exception Failed

-- is raised, an ASISEnvironmentError.Kinds value is stored. That value

-- can be retrieved using the Status function. The Diagnosis function will

-- retrieve the ASISString diagnostic message describing the failure.

-- Error information is only kept when the catch-all exception Failed

-- is raised, and refers to the most recent failure.

-- Note that Status and Diagnosis values are vendor dependent and will

-- vary among ASIS implementations.

function Status return ASISEnvironmentErrorKirAs;

-- Returns the ASISEnvironmentErrorKinds value for the the most recent

-- failure.
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-- Returns NotAnError if the most recent initialize or finalize

-- operations were successful.

function Diagnosis return ASISAdaProgram.ASISString;

-- Returns an ASISString value describing the most recent failure.

-- Returns a Nil-String if the most recent initialize or finalize

-- operations were successful.

end ASISEnvironment;

-- ASIS PRELIMINARY REVIEW VERSION 0.4

-- Sept 27, 1991

with ASISAdaProgram;
package ASISLibraries is

-- LRM Section 10.4

-- ASISLibraries encapsulates a set of operations that implement

-- the ASIS Ada Program Library abstraction.
-- It assumes only knowledge of the program library that is

-- specified in section 10.4 of the Ada 'RM.

subtype Library is ASISAdaProgram.Library;

subtype ASISString is ASISAdaProgram.ASISString;

Nil-String : ASISString renames ASISAdaProgram.lilString;
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-- EXCEPTIONS

Failed : exception renames ASISAdaProgram.Failed;

-- All operations may raise Failed whenever they cannot normally complete

-- their operation.

-- This is a catch-all exception that may be raised for different reasons

-- in different ASIS implementations.

-- The Diagnostic and Status functions are provided so more information

-- about the failure can be retrieved.

-- LIBRARY CONSTRUCTORS

function Default-Name return ASISString;

-- Returns the default library name.

-- If there is no default library, a Nil-String is returned.

function Default-Parameters return ASISString;

-- Returns the default library parameters.

-- If there are no default parameters, a NilString is returned.

procedure Associate

(ProgramLibrary in out Library;

Name : in ASISString;

Parameters in ASISString := DefaultParameters);

-- Associates Libr'ry with the given Name and Parameters values.

-- A library can have at most one set of values associated with

-- it at any time. Name and Parameters values previously

-- associated are replaced.

-- Preconditions:

-- IsOpen( Program-Library ) = False

-- Postconditions:
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-- Name( ProgramLibrary ) Name

-- Parameters( ProgramLibrary ) = Parameters

-- HasAssociations( Program-Library ) = True

-- IsOpen( Program-Library ) = False

procedure Open (Program-Library : in out Library);

-- Opens the Ada Library using the associated Name and

Parameters values.

-- Preconditions:

-- HasAssociations( Program-Library ) = True

-- IsOpen( Program-Library ) = False

-- Postconditions:

-- IsOpen( Program-Library ) = True

procedure Close (Program-Library : in out L!irary);

-- Closes the Ada Library.

-- Any previous associations to Library are retained, '.iarefore

-- allowing Library to be re-opened.

-- Preconditions:

-- IsOpen( Program-Library ) True

-- Postconditions:

-- IsOpen( Program-Library ) = False

-- HasAssociations( Program-Library ) = True

-- Any value obtained from a library becomes invalid when that

-- library is closed.

-- Subsequent calls to ASIS services using Compilation-Unit

-- and Element handles obtained from the library are erroneous.

-- LIBRARY HANDLE DESTRUCTOR

procedure Dissociate (ProgramLibrary : in out Library);

-- Severs all previous associations to Program-Library.

-- A given library with no associations is returned unchanged.
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-- Note that this operation has no affect on the physical Ada Library.

-- Preconditions:

-- IsOpen( Program-Library ) False

-- Postconditions:

-- Any storage for Library is deallocated.

-- HasAssociations( Program-Library ) = False

-- LIBRARY ATTRIBUTES

function Is-Equal (Left, Right : in Library) return Boolean;

-- Returns True if Left and Right designate the same library file.

function Exists (Program-Library : in Library) return Boolean;

-- Returns True if Program-Library designates a library file that exists.

function Is-Open (Program-Library : in Library) return Boolean;

-- Returns True if Program-Library is open.

function Has-Associations ( Program-Library : in Library)

return Boolean;

-- Returns True if name and parameters values have been

-- associated to Program-Library.

function lame (Program-Library : in Library) return ASISString;

-- Returns the name associated with Program-Library.

-- if not HasAssociations( Program-Library ), a Nil-String is returned.

function Parameters (Program-Library : in Library) return ASISString;

-- Returns the parameters associated with Program-Library.
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-- if not HasAssociations( Program-Library ), a Nil-String is returned.

-- ERROR INFORMATION

type ASISLibraryErrorKinds is

(NotAnError, -- The library has no error condition.

Capacity-Error, -- The implementation cannot sapport a
-- request to open an additional library.

Data-Error, -- The library file specified by Name(Library)

-- does not contain a valid Ada library.

-- ie. The contents of the library are the

-- wrong version or format.

Initialization-Error, -- The underlying components have not been

-- initialized by calling
-- ASISSystemServices.Initialize.

Name-Error, -- The Name(Library) does not specify a

-- library file.

-- ie. The named library does not exist.

Status-Error, -- The Library is not in valid state (either

-- open or closed) to perform a given operation.

StorageError, -- The system can not perform new allocations.

Use-Error, -- Characteristics of the library file specified
-- by Name(Library) or Parameters(Library) do

-- not permit performance of a given operation.

TBD);

-- Whenever an error condition is detected and the exception Failed

-- is raised, an ASISLibraryErrorKinds value is stored for the Library

-- involved in the failure. That value can be retrieved using the Status
-- function. The Diagnosis function will retrieve the ASISString

-- diagnostic message for the LibraryErrorKinds value.

-- Status information is only kept when the catch-all exception Failed
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-- is raised.

-- Note that Status and Diagnosis values are vendor depeLdent and will

-- vary among ASIS implementations.

function Status (Program-Library : in Library)

return ASISLibraryError_Kinds;

-- Returns the ASISLibraryErrorKinds value associated with

-- Program-Library.

-- Returns NotAnError if Program-Library has no error kind associated

-- with it, or if not HasAssociations(ProgramLibrary).

-- EG. It has not been involved in a failed operation.

function Diagnosis (Program-Library : in Library) return ASISString;

-- Returns an ASISString value associated with Program-Library.

procedure Dissociate-LibraryErrorInformation;

-- Removes the association of status and diagnosis error information with

-- all Library handles that have been involved in a failed operation.

-- This operation does not affect Library handles in any other way.

-- DEBUGGING

function Debug-Image (Program-Library : in Library) return ASISString;

-- Returns an ASISString value containing implementation defined debug

-- information associated with Program-Library.

private

end ASISLibraries;
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-- ASIS PRELIMINARY REVIEW VERSION 0.4

-- Sept 27, 1991

with ASIS-.Ada-.Program;

package ASIS-.Coapilation_.Units is

-- LRM Chapter 10

subtype Library is ASIS-.Ada-.Program.Library;

subtype Compilation-UJnit is ASIS-.Ada-.Program. Compilation...Unit;

Iil-.Compilation-Unit :Compilation-.Unit renames

ASIS-Ada-.Program.Iil-Compilation-Unit;

-- A constant Ada Compilation Unit with a void or null value.

subtype Element is ASIS-.Ada-Program.Element;

subtype Compilation-.Unit...List is ASIS..Ada-Program. Compilation-.Unit-.List;

Nil-.Compilation-.Unit-.List :Compilation-.Unit-.List renames
ASIS-.Ada-.Program.NlLCompilat ion_.Unit_.List;

-- A constant Ada Compilation Unit List with a void or null value.

subtype ASIS-.String is ASIS-.Ada-Program.ASIS..String;

Nil-.String :ASIS..String renames ASIS..Ada-.Program.1il-String;

subtype ASIS-.Time is ASIS-.Ada-.Program.ASIS-.Time;
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-- EXCEPTIONS

Inappropriate-Library : exception renames

ASISAdaProgram.InappropriateLibrary;

-- Raised when an operation is given a Library value that is

-- not appropriate for the operation.

-- All ASISCompilationUnits operations that take a library parameter
-- will raise this exception when given a library that is not open.

InappropriateCompilationUnit : exception renames
ASISAdaProgram.InappropriateCompilationUnit;

-- Raised when an operation is given a Compilation-Unit value that is

-- not appropriate.

Failed : exception renames ASISAdaProgram.Failed;

-- All operations may raise Failed whenever they are given appropriate

-- input but cannot normally complete their operation.

-- This is a catch-all exception that may be raised for different reasons

-- in different ASIS implementations.

-- The Diagnosis and Status functions are provided so more information

-- about the failure can be retrieved.

-- 10.1 COMPILATION UNITS - KINDS

type CompilationUnitKinds is

-- The kinds of Ada Program Library compilation units.

(ASubprogramDeclaration,

APackageDeclaration,

AGenericDeclaration,
AGenericInstantiation,

ASubprogramBody,
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APackageBody,

A-_Subunit,

A._NonexistentLibraryUnit, -- A unit that no longer exists but is

-- mentioned in a with clause of another

-- unit or is the specification of a

-- library unit body.

A._IonexistentSecondary_Unit, -- A unit that does not exist but is

-- mentioned in a body stub of another

-- unit or is the proper body of a

-- library unit.

Unknown, -- The unit kind is not known.

NotACompilationUnit -- A void compilation unit kind value.

function Kind (_CAompilationUnit in CompilationUnit)

return CompilationUnitKinds;

-- Returns the kind of the compilation unit.

-- Returns NotACompilationUnit for any inappropriate compilation unit

-- such as a NilCompilationUnit.

-- CONPILATIOIUNIT ASSIGNIMENT

procedure Assign (Target : in out Compilation-Unit;

Source : in Compilation-Unit);

-- Assigns the source compilation unit to the target compilation unit.

-- Postconditions: (if no exception is raised)

-- Depending on the ASIS implementation, the target compilation unit

-- may be dissociated before performing the assignment.

-- IsEqual(Target, Source)

-- 10.1 COMPILATION UNITS - BELONGING TO A LIBRARY
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-- Compilation units are said to belong to a program library.

-- These queries search a given library for compilation units.

-- Successful searches have the affect of associating the logical

-- compilation unit handles with the corresponding physical compilation

-- unit values within the library.

-- Exists(ACompilationUnit) = True when a Compilation-Unit is successfully

-- obtained from these queries.

-- Eligible Compilation Units

-- Some ASIS implementation may allow more than one version of a library

-- unit to exist within a library. If so, then only one of those library

-- units is "eligible" to be used in an executable program. Other versions

-- of the library unit are "ineligible". The search rules used to determine

-- library unit eligibility are defined by each ASIS implementation.

function Library-Unit (lame : in String; Program-Library : in Library)

return Compilation-Unit;

-- Returns an eligible library unit with the distinct name belonging
-- to the library. See LRM 10.1(3).

-- If no such library unit exists, a lilCompilationUnit is returned.

-- Raises Inappropriate-Library

-- if not ASIS-Libraries.IsOpen(ProgramLibrary).

function Secondary-Unit (lame : in String; Program-Library : in Library)

return Compilation-Unit;

-- Returns an eligible secondary unit with the distinct name belonging

-- to the library. See LRM 10.1(3).

-- If no such secondary unit exists, a NilCompilationUnit is returned.

-- Raises InappropriateLibrary

-- if not ASIS.Libraries.IsOpen(ProgramLibrary).
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subtype LibraryUnitList is CompilationUnitList;

function AllLibraryUnits (Program-Library : in Library)
return LibraryUnitList;

-- Returns the complete list of all versions of library units in the
-- library.

-- The occurrence and order of units in the list is implementation defined.

-- If no library units exist within the library,
-- a NilCompilationUnitList is returned.

-- Raises InappropriateLibrary
-- if not ASISLibraries.IsOpen(ProgramLibrary).

function Library-Units (Program-Library : in Library)
return LibraryUnitList;

-- Returns a list of eligible and distinctly named library units
-- belonging to the library. See LRE 10.103).

-- The order of units in the list is implementation defined.

-- If no library units exist within the library,
-- a NilCompilationUnitList is returned.

-- Raises Inappropriate-Library
-- if not ASISLibraries.IsOpen(ProgramLibrary).

subtype SecondaryUnitList is CompilationUnitList;

function AllSecondaryUnits (Program-Library : in Library)
return SecondaryUnitList;

-- Returns the complete list of all versions of secondary units in the
-- library.

-- The occurrence and order of units in the list is implementation defined.

-- If no secondary units exist within the library,
-- a IilCompilation-UnitList is returned.

Page 27



21 October 1991 STARS-RC-251901/003/00

-- Raises Inappropriate-Library
-- if not ASISLibraries. IsOpen(ProgramLibrary).

function Secondary-Units (Program-Library : in Library)

return SecondaryUnitList;

-- Returns a list of eligible and distinctly named secondary units
-- belonging to the library. See LRM 10.1(3).

-- The order of units in the list is implementation defined.

-- If no secondary units exist within the library,
-- a NilCompilationUnitList is returned.

-- Raises Inappropriate-Library
-- if not ASISLibraries.IsOpen(ProgramLibrary).

function AllCompilationUnits (Program-Library : in Library)
return CompilationUnitList;

-- Returns the complete list of all versions of compilation units in the
-- Library.

-- If no compilation units exist within the Library, an empty list is

-- returned.

-- Raises Inappropriate-Library
-- if not ASISLibraries.IsOpen(ProgramLibrary).

function CompilationUnits (Program-Library : in Library)

return CompilationUnitList;

-- Returns a list of eligible and distinct compilation units belonging to

-- the given Library. See LRJ 10.1(3).

-- The order of units in the list is implementation defined.

-- If no compilation units exist within the Library, an empty list is

-- returned.
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-- Raises Inappropriate-Library

-- if not ASISLibraries.IsOpen(ProgramLibrary).

-- 10.1 ENCLOSING LIBRARY

function Enclosing-Library (ACompilationUnit : in Compilation-Unit)

return Library;

-- Returns the library to which the compilation unit belongs.

-- Compilation units retrieved through any of the search operations

-- keep track of the library in which they were found.

-- Since the type Library is a limited private, this function is only

-- intended to be used to supply the library parameter to other operations.

-- This conveniently eliminates the need to make the original library
-- visible at the place of each call where a library parameter is required.

-- Raises InappropriateCompilationUnit

-- if not Exists(ACompilationUnit)

-- 10.1 CORRESPONDING COMPILATION UNITS

function CorrespondingLibraryUnit

(Secondary-Unit : in Compilation-Unit)

return Compilation-Unit;

function CorrespondingLibraryUnit
(Secondary-Unit : in Compilation_Unit;

Program-Library : in Library)

return Compilation-Unit;

-- Returns the compilation unit that is the semantically correct

-- corresponding library unit of the given Secondary-Unit. The library

-- unit returned is the library unit for which the secondary unit is

-- the proper body.

-- Returns a NilCompilationUnit for all given Secondary-Unit

-- values that do not have an existing corresponding library unit.

-- The corresponding library unit would have to have existed when the
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-- secondary unit was compiled, however, some ISIS implementations allow

-- compilation units to be removed without affecting other dependent

-- compilation units.

-- If a Program-Library is given, that library is used to search for the

-- corresponding compilation unit.

-- If a library unit is given, the same compilation unit is returned.

-- If no corresponding library unit exists, a Nil_CompilationUnit is

-- returned.

-- LRM 10.1(6). A subprogram body given in a compilation unit is

-- interpreted as a secondary unit if the program library already

-- contains a library unit that is a subprogram with the same name;

-- it is otherwise interpreted both as a library unit and as the
-- corresponding library unit body (that is, as a secondary unit).

-- In this case, given a secondary unit handle whose Kind is

-- _SubprogramBody, this operation returns the library unit handle

-- whose Kind is ASubprogramDeclaration.

-- Raises InappropriateCompilationUnit
-- if not Exists(SecondaryUnit) or IseSubunit(SecondaryUnit)

-- or Kind(Secondary-Unit) = Unknown

-- Raises Inappropriate-Library

-- if not ASISLibraries.IsOpen(ProgramLibrary).

function CorrespondingSecondary_Unit

(Library-Unit : in Compilation-Unit)

return Compilation-Unit;

function CorrespondingSecondaryUnit

(Library-Unit in Compilation-Unit;

Program-Library in Library)

return Compilation-Unit;

-- Returns the compilation unit that is the semantically correct

-- corresponding library unit body (the secondary unit) of the given

-- Library-Unit.

-- Returns a NilCompilationUnit for all given Library-Unit

-- values that do not have an existing corresponding secondary unit,

-- for example, the library unit is a package declaration whose body is

-- not required or has not yet been compiled.
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-- If a secondary unit is given, the same compilation unit is returned.
-- If no corresponding secondary unit exists, a Nil.CompilationUnit is

-- returned.

-- If a Program-Library is given, that library is used to search for the

-- corresponding compilation unit.

-- LRM 10.10(). A subprogram body given in a compilation unit is
-- interpreted as a secondary unit if the program library already

-- contains a library unit that is a subprogram with the same name;
-- it is otherwise interpreted both as a library unit and as the

-- corresponding library unit body (that is, as a secondary unit).
-- In this case, given a library unit handle whose Kind is
-- ASubprogramDeclaration, this operation returns the secondary
-- unit handle whose Kind is ASubprogramBDdy.

-- Raises Inappropriate_Compilation_Unit

-- if not Exists(LibraryUnit) or IsSubunit(LibraryUnit)

-- or Kind(Library.Uait) = Unknown

-- Raises Inappropriate-Library

-- if not ASISLibraries.Is_-pen(Program.Library).

-- 10.1(7) COMPILATION PRAGMAS

subtype PragmaList is ASISAdaProgram.ElementList;

function CompilationPragmas

(ACompilationUnit : in Compilation-Unit)

return PragmaList;

-- Returns a list of pragmas that apply to the whole of the compilation
-- of the compilation unit.

-- Pragmas returned in this list must appear before the first compilation
-- unit of the compilation that contained the given compilation unit.

-- Use the Pragmas operation in ASISElements to obtain a list of
-- pragmas in a given context within a compilation unit.

-- A IilElementList is returned if the compilation unit has no such
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-- applicable pragmas or if the Kind(ACompilationUnit) = Unknown.

-- Further analysis:

-- Use ASISElements pragma operations to decompose praginas.

-- Raises InappropriateCompilationUnit

-- if no', E.ists(A-CompilationUnit)

-- 10.1 COMPILATION UNIT ATTRIBUTES

function Is-Nil (ACompilationUnit : in Compilation-Unit) return Boolean;

-- Returns True if the compilation unit has a void or null value.

-- All Compilation-Unit kinds are appropriate.

function IsEqual (Left, Right : in Compilation-Unit) return Boolean;

-- Returns True it Left and Right represent the same compilation unit.

-- All Compilation-Unit kinds are appropriate.

function Name (ACompilationUnit : in Compilation-Unit) return String;

-- Returns the Name associated with the given compilation unit.

-- Then name is the Ada identifier that names the compilation unit.

-- If a NilCompilationUnit is given then a null string is returned.

-- All Compilation-Unit kinds are appropriate.

function Unique-Name (A_CompilationUnit : in Compilation-Unit)

return ASISString;

-- Returns an ASISString that uniquely identifies the given compilation unit.

-- The result may vary dependin&, on the ASIS implementation. The unique

-- name may include the name of the library, file system paths, sublibrary

-- files, version numbers, kind, or any other information that a vendor

-- may use to uniquely identify the compilation unit.
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-- If a NilCompilationUnit is given then a Nil-String is returned.

-- All Compilation-Unit kinds are appropriate.

function Exists (ACompilationUnit : in Compilation-Unit) return Boolean;

-- Returns True if Compilation-Unit has been successfully compiled into

-- a program library.

-- Returns False when given a NilCompilationUnit.

-- All Compilation-Unit kinds are appropriate.

function CanBeMainProgralu (ACompilationUnit : in Compilation-Unit)

return Boolean;

-- Returns True if Compilation-Unit exists and is a subprogram

-- that is a library unit that can be used as a main program.

-- See LRM 10.1(8)

-- Results of this function may vary according to the requirements

-- an Ada implementation may impose on a main program.

-- Raises InappropriateCompilationUnit

-- if not Exists(ACompilationUnit) or Kind(ACompilationUnit) = Unknown

function BodyIsOptional (ACompilationUnit : in Compilation-Unit)

return Boolean;

-- Returns True if Compilation-Unit's body is not required.

-- See LRM 7.1(5)

-- Raises InappropriateCompilationUnit

-- if not Exists(ACompilationUnit) or Kind(ACompilationUnit) = Unknown

function TextFileIame (ACompilationUnit : in Compilation-Unit)

return ASISString;

- Returns the text file name for CompilationUnit.

-- The text file name identifies the file or other structure that
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-- contained the text for the given compilation unit when it was

-- submitted to the compiler.

-- If not Exists(ACompilationUnit) or Kind(ACompilation-Unit) = Unknown

-- or if the text file name is not available, a Nil-String is returned.

function TextFileForm (ACompilationUnit : 41n Compilation-Unit)

return ASISString;

-- Returns the text file form for Compilation-Unit.

-- If not Exists(ACompilationUnit) or Kind(ACompilationUnit) = Unknown

-- or if the text file form is not available, a Nil-String is returns4.

function ObjectFile_Name (ACompilation-Unit : in Compilation-Unit)
return ASISString;

-- Returns the object file name created for Compilation-Unit.

-- If not Exists(ACompilationUnit) or Kind(A_CompilationUnit) = Unknown

-- or if the object file name is not available, a Nil-String is returned.

function ObjectFileForm (A_Compilation-Unit : in Compilation-Unit)

return ASISString;

-- Returns the object file Form created for Compilation-Unit.

-- If not Exists(ACompilationUnit) or Kind(ACompilationUnit) = Unknown

-- or if the object file form is not available, a Nil-String is returned.

function CompilationCommandLineOptions

(ACompilationUnit : in Compilation-Unit)
return ASISString;

-- Returns the command line options used to compile Compilation-Unit.

-- If not Exists(ACompilationUnit) or Kind(ACompilationUnit) = Unknown
-- or if compilation command line options are not available,

-- a Nil-String is returned.
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function TimeOfLastUpdate (ACompilationUnit : in Compilation-Unit)
return ASISTime;

-- Returns the time that Compilation-Unit was most recently
-- updated in its library.

-- If not Exists(ACompilationUnit) or Kind(ACompilationUnit) = Unknown
-- or if the time is not available, a Nil-time value is returned.

function CompilationCpuTime (ACompilationUnit : in Compilation-Unit)
return ASISTime;

-- Returns the CPU time used to compile Compilation-Unit.

-- The value is relative to Nlltime as defined below.

-- For example:

-- A value where Year = 1901, Month = 1, Day = 1, and Seconds = 10.0
-- means the compilation took 10.0 seconds.
-- A value where Year = 1902, Month = 4, Day = 6, and Seconds = 23.0
-- means the compilation took 1 year, 3 months, 5 days, 23.0 seconds.

-- If not Exists(ACompilationUnit) or Kind(ACompilationUnit) = Unknown
-- or if compilation CPU time is not available, a Nil-time value is returned.

-- 10.1 COMPILATION UNIT ATTRIBUTES - GENERAL OR IMPLEMENTATION DEFINED

function Has-Attribute
(ACompilationUnit : in Compilation-Unit;
Attribute : in ASISString)

return Boolean;

-- Returns True if the compilation unit has the given attribute.

-- Results of this operation may vary across ASIS implementations.

-- Raises InappropriateCompilationUnit
-- if not Exists(ACompilationUnit) or Kind(ACompilationUnit) = Unknown
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function AttributeValueDelimiter return ASISString;

-- Returns the ASISString used as a delimiter separating

-- individual values within the ASISString Attribute-Values of

-- a compilation unit.

-- Results of this operation may vary across ASIS implementations.

function Attribute-Values
(ACompilationUnit in Compilation-Unit;

Attribute in ASISString)

return ASISString;

-- Returns the ASISString containing zero or more images of values that

-- may be associated with the given attribute. The AttributeValueDelimiter
-- separates individual values in the ASISString when more than one value

-- is returned.

-- Results of this operation may vary across ASIS implementations.

-- If not Exists(ACompilationUnit) or Iind(ACompilationUnit) = Unknown

-- or the compilation unit does not have the attribute or associated values,

- a Nil-String is returned.

function Attribute-Time

(ACompilationUnit in Compilation-Unit;

Attribute in ASISString)
return ASISTime;

-- Returns the ASISTime value associated with the given attribute.

-- Results of this operation may vary across ASIS implementations.

-- If not Exists(ACompilationUnit) or Kind(A_CompilationUnit) = Unknown

-- or the compilation unit does not have the attribute or associated value,

-- Nil-Time is returned.

-- 10.1 COMPILATION UNITS - ELEMENT GATEWAY
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function EnclosingCompilationUnit (Program-Element : in Element)

return Compilation-Unit;

-- Returns the Compilation-Unit that contains the given Element.

-- This is a gateway from Element handles to Compilation-Unit handles.

-- Raises InappropriateProgramElement

-- if ASISElements.Is-Nil(ProgramElement).

subtype Declaration is ASISAdaProgram.Element;

function Unit-Declaration (ACompilation-Unit : in CompilationUnit)

return Declaration;

-- Returns the declaration of the library unit or secondary unit.

-- This is a gateway from CompilationUnit handles to Element handles.

-- If Kinzd(ACompilation.Unit) = Unknown an ASIS.AdaProgram.NilElement

-- is returned.

-- Use ASISDeclarations operations to further decompose these elements.

-- Raises InappropriateCompilationUnit

-- if not Exists(ACompilationUnit)

-- 10.1.1 CONTEXT CLAUSES - ELEMENT GATEWAY

subtype ContextClauseElement is ASISAdaProgram.Element;

subtype ContextClauseElementList is ASISAdaProgram.ElementList;

function ContextClauseElements

(ACompilationUnit : in Compilation-Unit)

return ContextClauseElementList;

-- Returns a list of with clauses, use clauses, and pragmas that

-- explicitly reside in the context clause of the compilation unit.
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-- With clause and use clauses that implicitly apply to a given secondary

-- unit are not returned in this list. See LRM 10.1.1(4). Use the

-- compilation unit relationship operations and Relation-Kinds Supporters

-- and Direct-Supporters to find all the supporting library units.

-- Pragmas returned in this list must occur immediately after the context

-- clause of a compilation unit before the subsequent library unit or

-- secondary unit. See LRN Appendix B. Pragma ELABORATE.

-- Results of this operation may vary across ASIS implementations.

-- Some implementations normalize all with clauses and use clauses
-- containing multiple names of library units into an equivalent sequence
-- of corresponding single with or use clauses. Similarly, an

-- implementation may keep a name only once even though that name may appear

-- more than once in the with clauses or use clauses of a compilation unit.
-- See LRM 8.4(9) and LAM 10.1.1(8).

-- If not Exists(ACompilationUnit) or Kind(ACompilationUnit) = Unknown

-- or if the compilation unit has no context clause, a IilElementList is

-- returned

-- Further analysis:

-- Use ASISElements.KajorElementKind to analyze the kind of elements
-- in a context clause.

-- Use ASISElements pragma operations to decompose pragmas.

-- Raises InappropriateCompilationUnit
-- if not Exists(ACompilationUnit)

subtype IdentifierReferenceList is ASISAdaProgram.ElementList;

function Referenced-Units
(WithClauseOrUseClause : in ContextClauseElement)

return IdentifierReferenceList;

-- Returns a list of elements of the subtype Identifier-Reference that are
-- mentioned in the with clause or the use clause.

-- Results of this operation may vary across ASIS implementations.
-- Depending on the behavior of the function ContextClauseElements,
-- this operation will either return a list containing one or more
-- identifiers or will always return a list containing a single identifier.

-- Appropriate ASISElements.NajorElementKinds;
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-- AWithClause

-- AUseClause occurring within a context clause of a compilation unit

-- _UseClause that is a declarative item is inappropriate.

-- Use ASISIames-AndExpressions.IamedPackages to analyze use clauses that

-- are declarative items.

-- 10.2 SUBUNITS OF COMPILATION UNITS

function Is-Subunit

(ACompilationUnit : in Compilation-Unit)

return Boolean;

-- Returns True if the given Compilation-Unit is a subunit.

-- Raises InappropriateCompilationUnit

-- if not Exists(ACAompilation-Unit) or Kind(ACompilationUnit) = Unknown

function Subunits

(Parent-Unit in Compilation-Unit)

return SecondaryUnitList;

function Subunits

(Parent-Unit : in Compilation-Unit;

Program-Library : in Library)

return SecondaryUnitList;

-- Returns a list of subunits corresponding to the

-- the body stubs that appear in the given Parent-Unit.

-- Returns a NilCompilationUnitList if the parent unit does not

-- contain any body stubs.

-- The list includes subunits existing in the given library and subunits

-- that do not exist but whose name can be deduced from the body stub and

-- the name of the parent unit. These nonexistent units are known to be

-- secondary units so their Kind will be AlonexistentSecondaryUnit.

-- Subunits can also be obtained through the query

-- RelatedCompilationUnits using the Family relation.
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-- Raises InappropriateCompilationUnit
-- if not Exists(ParentUnit) or Kind(ParentUnit) = Unknown

-- Raises Inappropriate-Library
-- if not ASISLibraries.IsOpen(PrograaLibrary).

function Subunit-Parent
(Subunit : in Compilation-Unit)

return Compilation-Unit;

function Subunit-Parent
(Subunit : in Compilation-Unit;
Program-Library : in Library)

return Compilation-Unit;

-- Returns the Compilation-Unit that contains the body stub
-- of the given Subunit.

-- Returns a IilCoupilationUnit if the subunit parent cannot be

-- found within the library.

-- Raises InappropriateCompilationUnit
-- if not IsSubunit(Subunit)

-- Raises Inappropriate-Library
-- if not ASISLibraries.IsOpen(PrograaLibrary).

function Subunit-Ancestor
(Subunit : in Compilation-Unit)

return Compilation-Unit;

function Subunit-Ancestor
(Subunit : in Compilation-Unit;
Program-Library : in Library)

return Compilation-Unit;

-- Returns the Compilation-Unit that is the ancestor library unit
-- of the given Subunit. The ancestor unit is a parent unit that

-- is not itself a subunit. See LRM 10.2(5).

-- Returns a EilCompilationUnit if the subunit ancestor cannot be
-- found within the library.
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-- Raises InappropriateCoapilationUnit

-- if not IsSubunit(Subunit)

-- Raises Inappropriate-Library

-- if not ASISLibraries.IsOpen(ProgramLibrary).

-- 10.3 ORDER OF COMPILATION

-- Compilation Unit Relationships

-- Relationship queries provide handles to compilation units that are

-- related in a given manner to one or more given compilation units.
-- Compilation units located by the queries are returned in an ordered

-- list.

-- The following describes the semantics of the list of units returned

-- by these queries:

-- RelatedCompilationUnits

-- Compilation-Order

-- RecompilationOrder

-- Elaboration-Order

-- The list contains four possible sublists:

-- 1) A sublist of existing ordered units

-- 2) A sublist of units that are inconsistent due to the

-- recompilation of one or more related units.
-- 3) A sublist of units that have missing (nonexistent) related units.

-- 4) A sublist of circularities among the related units.

-- Each of the four sublists is delimited by a NilCompilationUnit.

-- 1) THE ORDERED UNITS SUBLIST

-- The semantics of the ordering of units in the first sublist are
-- defined by each of the individual operations.

-- 2) THE INCONSISTENT UNITS SUBLIST

-- The second sublist contains pairs of units; Each pairing contains the
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-- inconsistent unit followed by the unit causing the inconsistency.

-- An inconsistent unit is a Compilation-unit that exists but is obsolete

-- due to recompilation of any supporters within the given Library.

-- See LU 10.3

-- For example:

-- Given a sublist containing the units: A B A C D E

-- It can be determined that:

-- A is inconsistent since its supporter B has been recompiled.

-- A is inconsistent since its supporter C has been recompiled.

-- D is inconsistent since its supporter E has been recompiled.

-- 3) THE MISSING UNITS SUBLIST

-- The third mublist contains pairs of units; Each pairing contains the

-- existing unit followed by the missing related unit.

-- A missing unit is a Compilation-Unit that has a valid name, but its

-- Kind is either ANonexistentLibraryUnit or ANonexistentSecondaryUnit.

-- For example:

-- Given a sublist containing the units: A B A C

-- If Kind(B) = ANonexistentLibraryUnit

-- and Kind(C) = ANonexistentSecondaryUnit

-- It can be determined that:

-- A is missing its supporter B.

-- A is missing a related secondary unit C.

-- 4) THE CIRCULAR DEPENDENCIES SUBLIST

-- Circular dependencies between compilation units are provided in the

-- fourth sublist. There may be more than one set of circular

-- dependencies. The ordering of distinct sets in the sublist is

-- implementation defined.

-- The semantics of set of units in the circular sublist structures are the

-- same for each operation:
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-- The sublist contains pairs of units; Each pairing contains a unit

-- followed by its supporter unit. A circularity is established when

-- a following supporter unit is equal to the first unit in the sublist

-- (See the unit A in the example below). The next set of circular

-- dependent units, if any, starts with the next unit in the sublist

-- (the unit D below).

-- For example:

-- Given a list containing the units: A B B C C A D E E F F G G D

-- It can be determined that there are two sets of circularly dependent

-- units:

-- {A, B, C} and (D, E, F, G}

-- The dependencies are: A depends on B, B depends on C, C depends on A.

-- D depends on E, E depends on F, F depends on G, G depends on D.

-- IMPORTANT NOTE:

-- For each operation that returns inconsistent, missing, or circular units,

-- the appearance of any of these units in those sublists means that the

-- first sublist containing ordered or related units cannot be guaranteed

-- valid or complete.

-- Programs that do not first check for inconsistent, missing, or circular

-- units may be ERRONEOUS.

type Relation-Kinds is

-- Defines the kinds of relations between compilation units

(Direct-Supporters,

Supporters,

-- Definition: SUPPORTERS of a unit

-- Supporters of a compilation unit are units that must be compiled

-- before that compilation unit can be compiled. A compilation unit
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-- cannot be successfully compiled if one or more supporters are

-- missing or obsolete.

-- Library units mentioned in with clauses of other compilation

-- units are direct supporters of those compilation units.
-- The property is transitive; Units that support library units withed
-- by other compilation units are indirect supporters of those

-- compilation units.

-- The package Standard is a supporter of every unit, but is not

-- considered to be a direct supporter unless it is mentioned in a with

-- clause.

-- For example:

-- If A withs B and B withs C.

-- Then C directly supports B,

-- C indirectly supports A, and

-- both B and C are supporters of A.

-- A library unit is a direct supporter of its correspon iug
-- secondary unit.

-- The parent unit of a subunit is a direct supporter of the subunit.

Direct-Dependents,

Dependents,

-- Definition: DEPENDENTS of a unit

-- A compilation unit that mentions other library units in its with
-- clauses directly depends on those library units. The property is

-- transitive; A unit that depends on a given unit also indirectly
-- depends on the given unit's supporters.

-- For example:

-- If A withs B and B withs C

-- then B directly depends on C,

-- A indirectly depends on C, and

-- both A and B are dependents of C.

-- Dependents are all the units that must be recompiled if the unit

-- is recompiled. A secondary unit is a direct dependent of its
-- corresponding library unit.
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-- Dependencies between compilation units may also be introduced

-- by inline inclusions, for certain compiler optimizations, and

-- for certain implementations of generic program units.

-- See LRM 10.3(6-9)

Family,

-- Definition: FAMILY of a unit

-- The family of a given unit is defined as the set of

-- compilation units that comprise the given unit's spec, body,

-- and subunits (and subunits of subunits).

Extended-Family

-- Definition: EXTENDED FAMILY of a unit

-- The extended family of a given unit is defined as the set of

-- compilation units that comprise the given unit's spec, body,
-- subunits and transitive supporters, and the extended family of

-- each transitive supporting unit.

-- The extended family of a unit that is a main program includes

-- all the Ada units ultimately required to form the program.

-- The term closure is commonly used to with similar meaning.

~- For example:
-- Assume the body of A has a subunit A.S.

-- If A withs B and B withs C and C does not with a library unit.

-- Then the extended family of A is:
-- library unit C
-- secondary unit C (if required)

-- library unit B

-- secondary unit B (if required)

-- library unit A

-- secondary unit A

-- secondary unit A.S (subunit)
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function RelatedCompilationunits

(Compilation-Units : in CompilationUnitList;
Dependent-Units : in CompilationUnitList;
Program-Library : in Library;

Relation : in RelationKinds )
return CompilationUnitList;

-- Produces the list of compilation units related to
-- the given compilation units by the si ified relation.

-- Dependent units are only required when the relation is:
-- Direct-Dependents or Dependents.

-- The extended families of the dependent units provide a context for
-- the operation to select dependents of the given compilation units.

-- The return list contains the sublists described above for the
-- operations on Compilation Unit Relationships

-- Raises InappropriateCompilationUnit

-- if any of the given compilation units or dependent units do not exist.

-- Raises Inappropriate-Library

-- if not ASISLibraries. IsOpen(Program-Library).

function Compilation-Order
(Compilation-Units : in CompilationUnitList;
Dependent-Units : in CompilationUnitList;

Program-Library in Library;

Relation : in Relation-Kinds )
return CompilationUnitList;

-- Produces, in compilation order, the list of compilation units
-- related to the given compilation units by the specified relation.
-- The given compilation units are returned as part of the list.

-- Dependent units are only required when the relation is:
-- Direct-Dependents or Dependents.

-- The extended families of the dependent units provide a context for
-- the operation to select dependents of the given compilation units.

Page 46



21 October 1991 STARS-RC-251901/003/OP

-- The return list contains the sublists described above for the

-- operations on Compilation Unit Relationships

-- Raises InappropriateCompilationUnit

-- if any of the given compilation units or dependent units do not exist.

-- Raises Inappropriate-Library

-- if not ASISLibraries.IsOpen(ProgramLibrary).

function RecompilationOrder

(Compilation-Units in CompilationUnitList;

Dependent-Units in CompilationUnitList;

Program-Library in Library;

Relation : in Relation-Kinds )
return CompilationUnitList;

-- Produces, in compilation order, the list of compilation units

-- related to the given compilation units by the specified relation

-- and which are in need of recompilation.

-- The effects of obsolete units are reflected, transitively, in

-- the OrderedCompilationUnits list produced.

-- Dependent units are only required when the relation is:

-- Direct-Dependents or Dependents.

-- The extended families of the dependent units provide a context for

-- the operation to select dependents of the given compilation units.

-- The return list contains the sublists described above for the

-- operations on Compilation Unit Relationships

-- Raises InappropriateCompilationUnit
-- if any of the given compilation units or dependent units do not exist.

-- Raises Inappropriate-Library

-- if not ASISLibraries.Is.Open(ProgramLibrary).

function DirectSupporters

(ACompilationUnit : in Compilation-Unit;

Compilation-Units : in CompilationUnitList)

return CompilationUnitList;
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function Direct-Supporters

(Program_Library in Library;

ACompilationUnit in Compilation-Unit;

Compilation-Units in CompilationUnitList)

return CompilationUnitList;

-- Returns a list of units from the given CompilationUnitList

-- that are compiled direct supporters of Compilation-Unit.

-- Indirect (or transitive) supporters are not returned.

-- A compilation unit is not a direct supporter of itself.

-- Direct supporters duplicated in the given list are duplicated in

-- the returned list.

-- Only compilation units existing in the given library are

-- included in the return list.

-- Raises InappropriateCompilationUnit

-- if not Exists(ACompilationUnit)

-- Raises Inappropriate-Library

-- if not ASISLibraries.IsOpen(ProgramLibrary).

function Supporters
(ACompilationUnit : in Compilation-Unit;

Compilation-Units : in CompilationUnitList)

return CompilationUnitList;

function Supporters

(Program-Library in Library;
ACompilationUnit in Compilation-Unit;

Compilation-Units in CompilationUnitList)

return CompilationUnitList;

-- Returns a list of units from the given CompilationUnitList

-- that are compiled supporters of Compilation-Unit.

-- Direct and indirect (or transitive) supporters are included.

-- A compilation unit is not a supporter of itself.

-- Supporters duplicated in the given list are duplicated in
-- the returned list.

-- Only compilation units existing in the given library are
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-- included in the return list.

-- Raises InappropriateCompilationUnit

-- if not Exists(ACompilation_Unit)

-- Raises Inappropriate-Library

-- if not ASISLibraries.Is.Open(ProgramLibrary).

function Direct-Dependents

(ACompilationUnit in Compilation-Unit;

Compilation-Units in CompilationUnitList)
return CompilationUnitList;

function Direct-Dependents

(Program-Library : in Library;

ACompilationUnit : in Compilation-Unit;

Compilation-Units : in CompilationUnitList)

return CompilationUnitList;

-- Returns a list of units from the given CompilationUnitList
-- that are compiled direct dependents of Compilation-Unit.

-- Indirect (or transitive) dependents are not returned.

-- A compilation unit is not a direct dependent of itself.

-- Direct dependents duplicated in the given list are duplicated in

-- the returned list.

-- Only compilation units existing in the given library are

-- included in the return list.

-- Raises InappropriateCompilationUnit

-- if not Exists(ACompilationUnit)

-- Raises Inappropriate-Library

-- if not ASISLibraries.IsOpen(ProgramLibrary).

function Dependents

(ACompilationUnit in Compilation-Unit;

Compilation-Units in CompilationUnitList)

return CompilationUnitList;

function Dependents

(Program-Library in Library;
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ACompilationUnit : in Compilation-Unit;
Compilation-Units : in CompilationUnitList)

return CompilationUnitList;

-- Returns a list of units from the given CompilationUnitList

-- that are compiled dependents of Compilation-Unit.

-- Direct and indirect (or transitive) dependents are included.

-- A compilation unit is not a dependent of itself.
-- Dependents duplicated in the given list are duplicated in

-- the returned list.

-- Only existing compilation units are included in the return list.

-- Only compilation units existing in the given library are

-- included in the return list.

-- Raises InappropriateCompilationUnit

-- if not Exists(ACompilation_Unit)

-- Raises Inappropriate-Library

-- if not ASISLibraries.IsOpen(ProgranLibrary).

-- 10.4 THE PROGRAM LIBRARY - CONPILATION UNIT STATUS

function Is-Obsolete

(ACompilationUnit in Compilation-Unit)

return Boolean;

function Is-Obsolete

(ACompilationUnit in Compilation-Unit;
Program-Library in Library)

return Boolean;

-- Returns True if Compilation-Unit exists but is obsolete due

-- to recompilation or removal of any supporters within the
-- given Library. See LR 10.3

-- It is always true that within the same library context,
-- a compilation unit is either obsolete or current, but not both.

-- Raises InappropriateCompilationUnit

-- if not Exists(ACompilationUnit)
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-- Raises Inappropriate-Library

-- if not ASISLibraries.IsOpen(Program-Library).

function Is-Consistent
(A_CompilationUnit in Compilation_Unit)

return Boolean;

function Is-Consistent

(ACompilationUnit in Compilation-Unit;

Program-Library in Library)
return Boolean;

-- Returns True if Compilation-Unit exists and is not obsolete.
-- See LRM 10.3

-- It is always true that within the same library context,
-- a compilation unit is either obsolete or consistent, but not both.

-- Raises InappropriateCompilationUnit

-- if not Exists(ACompilationUnit)

-- Raises Inappropriate-Library

-- if not ASISLibraries.IsOpen(Program.Library).

-- 10.4 THE PROGRAM LIBRARY - COMPILATION UNIT STATUS

-- The package ASISLIBRARY contains the operations for

-- naming and interrogating the Ada Program Library.

-- 10.5 ELABORATION OF LIBRARY UNITS

function Elaboration-Order

(Compilation-Units in CompilationUnitList;

Program-Library in Library)
return CompilationUnitList;

-- Produces, in elaboration order, the list of compilation units

-- required to elaborate the given compilation units.
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-- The return list contains the sublists described above for the

-- operations on Compilation Unit Relationships

-- Use context clause elements to get pragma elaborate elements

-- for a compilation unit.

-- Raises InappropriateCompilatiorUnit

-- if any of the given compilation units do not exist.

-- Raises Inappropriate-Library

-- if not ASISLibraries.IsOpen(ProgramLibrary).

-- COMPILATION UNIT DESTRUCTOR

procedure Dissociate

(ACompilationUnit : in out Compilation-Unit);

-- Severs associations made to the Compilation-Unit.

-- A NilCompilationUnit value is returned.

-- Postconditions: (if no exception is raised)

-- Depending on the ASIS implementation, storage for Compilation-Unit

-- may be deallocated.

procedure Dissociate

(ACompilationUnitList : in out CompilationUnitList);

-- Severs associations made to the CompilationUnitList.

-- A NilCompilationUnitList value is returned.

-- Postconditions: (if no exception is raised)

-- Depending on the ASIS implementation, storage for each Compilation-Unit

-- may be deallocated.

-- ERROR INFORMATION

type ASISCompilationUnitError-Kinds is
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(IotAnError,

Status-Error, -- A operation that takes a library parameter

-- was given a library that was not open.

TBD);

Additional Error Kind literals are yet TO BE DETERMINED

-- Whenever an error condition is detected and the exception Failed

-- is raised, an ASISCompilation_UnitErrarKinds value is stored for the

-- Compilation-Unit involved in the failure. That value can be retrieved

-- using the Status function. The Diagnosis function will retrieve the

-- ASISString diagnostic message for the CompilationUnitErrorKinds value.

-- Error information is only kept when the catch-all exception Failed

-- is raised.

-- Note that Status and Diagnosis values are vendor dependent and will

-- vary among ASIS implementations.

function Status (ACompilationUnit : in CompilationUnit)

return ASISCompilationUnitErrorKinds;

-- Returns the ASISCompilationUnitErrorKinds value associated with

-- the compilation unit.

-- Returns NotAnError if the compilation unit has no error kind associated

-- with it, or if Is_.il(ACompilationUnit).

-- EG. It has not been involved in a failed operation.

function Diagnosis (ACompilationUnit : in Compilation-Unit)

return ASISString;

-- Returns an ASISString value containing implementation defined error

-- information associated with the compilation unit.

procedure DissociateCompilationUnitErrorInformation;

-- Removes the association of status and diagnosis error information with

-- all Compilation-Unit handles that have been involved in a failed

-- operation.
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-- This operation does not affect Compilation-Unit handles in any other way.

-- DEBUGGING

function Debug-Image (A_-CompilationUnit : in Compilation-Unit)

return ASISString;

-- Returns an ASISString value containing implementation defined debug

-- information associated with the compilation unit.

private

end ASISCompilationUnits;

-- ASIS PRELIMINARY REVIEW VERSION 0.4

-- Sept 27, 1991

with ASISAdaProgram;

package ASISElements is

-- LRM Chapter 2

subtype Element is ASIS.AdaProgram.Element;

subtype Element-List is ASIS-AdaProgram.ElementList;

-- ASIS Elements are handles to the lexical elements that form the text
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-- of compilation units.

-I ASIS Elements are either terminal elements or composite elements made

-- up of component elements. For example, a simple name is a terminal element

-- while a selected component is a composite element consisting of three
-- components: a prefix, a dot, and a selector. A lexical element must fit

-- on one line of text but a composite element could span many lines.

-- ISIS defines a variety of element subtypes that identify classes of
-- elements. These subtypes classify elements into declarations, statements,
-- expressions, type definitions, and several other classes.

-- For each element class, ISIS provides enumeration types that describe the

-- kinds of elements. For example, statements can be if statements, loop
-- statements, raise statements, or any other kind of statement.
-- Operations are defined to determine the kind for elements of a
-- particular class.

-- ISIS offers many operations to decompose the various classes of composite
-- elements into constituent component elements.

-- Other ISIS operations return semantically related elements such as the
-- type of a given object or the specification of a given body.

-- Each ISIS Element may also have attributes that provide information
-- about that element. For example, all declaration elements will

-- have a name (identifier) associated with them. Certain static

-- expressions may have a value associated with them. Operations

-- are defined to provide this information for specific kinds of

-- elements.

-- Some elements "make reference to" other elements. Declarations,
-- for example, define named elements of the class Identifier-Definition.

-- Other elements such as statements and expressions may make

reference to named elements. These references are handled with
-- elements of the class Identifier-Reference.

-- Each ISIS Element has a text image whose value is a series of characters
-- that forms the text span of the Element. The text span covers all the

-- characters from the first character of the Element through the last
-- character of the Element over the range of lines.

-- EXCEPTIONS
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InappropriateProgramElement : exception renames

ASISAdaProgram. InappropriateProgramElement;

-- All operations may raise InappropriateProgramElement whenever they

-- are given input that is not valid. It is generally inappropriate to

-- mix elements of distinct subtypes. EG. Passing a statement to an

-- operation expecting a declaration is inappropriate.

-- It is also inappropriate to mix kinds of elements within a subtype when

-- an operation is expecting a specific kind. EG. Passing a type

-- declaration to an operation looking for a procedure declaration is

-- inappropriate.

Failed : exception renames ASISAdaProgram.Failed;

-- All operations may raise Failed whenever they cannot normally complete

-- their operation.
-- This is a catch-all exception that may be raised for different reasons

-- in different ASIS implementations.

-- The Diagnostic and Status functions are provided so more information

-- about the failure can be retrieved.

-- ELEMENT ASSIGNMENT

procedure Assign (Target : in out Element; Source : in Element);

-- Assigns the source element to the target element.

-- Postconditions: (if no exception is raised)

-- Depending on the ASIS implementation, the target element

-- may be dissociated before performing the assignment.

-- IsEqual(Target, Source)

-- ELEMENT ATTRIBUTES

function Is-Nil (Program-Element : in Element) return Boolean;

-- Returns True if the program element has a void or null value.
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-- All element kinds are appropriate.

function Is-.Equal (Left, Right :in Element)

return Boolean;

-- Returns True if Left and Right represent the same element.

-- All element kinds are appropriate.

-- MAJOR ELEMENT KINDS

type Kajor...Element-.Kinds is(

An-.Identifier, - LRK 2.3 ASIS-Names-.And-.Expressions

A-.Pragma, -- LR 2.8 ASIS-.Elements

An-.Argument-.Association, - LU 2.8 ASIS-.Statements

A-.Declaration, - LUK 3 ASIS-.Declarations

A_.Type_.Definition. - LUK 3.3.1 ASIS-.Type-.Definitions

A-.Subtype-.Indication, -- LU 3.3.2 ASIS-.Type-.Definitions

A-.Constraint, - LUN 3.3.2 ASIS-.Typ...Definitions

A-.Discrete-.Range, -- LU 3.6 ASIS-.Type-.Definitions

A-.Discriminant-.Association, - LUK 3.7.2 ASIS-.Type-.Definitions

A-.Variant-.Part, -- LU 3.7.3 ASIS-.Type-.Definit ions

A-.Null-.Component, -- LU 3.7.3 ASIS-.Type-.Definitions

A-.Variant, -- LU 3.7.3 ASIS-.Type-.Definitions

A-.Choice, -- LR 3.7.3 ASIS-.Type-.Definitions

A-N.ame-.Expression, -- LU 4.1 ASIS-.Names-.And-.Expressions

A-Component-.Association, -- LU 4.3 ASIS..Names-.And-.Expressions
An-.Expression, -- LU 4.4 ASIS-.Names-.And-.Expressions

A-.Statement, -- LU 5.1 ASIS..Statements

An-.If-.Statement-.Arm, -- LU 5.3 ASIS-Statements

A-.Case-.Statement..Alternative, -- LU 5.4 ASIS-.Statements

A-.Parameter-.Association, -- LU 6.4 ASIS-.Statements

A-.Use-.Clause, - LUK 8.4 ASIS-.Compilation-Units

A-.Select-.Statement-.Aru, -- LU 9.7 ASIS-.Statements

A-.Select-.Alternative, -- LU 9.7.1 ASIS-.Statements

A-.With-.Clause, -- LU 10.1.1 ASIS-Compilation-.Units

An-.Exception-..andler, -- LU 11.2 ASIS-.Statements

A-.Representation-.Clause, -- LU 13.1 ASIS..Representation-.Clauses

A-.Couponent-.Clause, -- LU 13.4 ASIS-.Representation-.Clauses

Iot-.A-..ajor-Element);
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function MajorElementKind (Program-Element : in Element)

return MajorElementKinds;

-- Returns the MajorElementKind of the element.

-- Returns Not-_AMajorElement for a Nil-Element.

-- All element kinds are appropriate.

-- Once the MajorElementKind of an element is determined,
-- further decomposition or analysis can be done by calling functions

-- in the ASIS package that deals with a specific element kind.

-- MAJOR ELEMENTS

type Parse-Control is (Continue,

Abandon-Children,

AbandonSiblings,

TerminateImmediately);

generic

with procedure Pre-Operation

(Ada-Element : in ASIS.AdaProgram.Element;
Control : in out Parse-Control) is <>;

with procedure Post-Operation

(Ada-Element in ASISAdaProgram.Element;

Control in out Parse-Control) is <>;

procedure ParseMajorEleuent

(Ada-Element in ASISAdaProgram.Element;
Control in out Parse-Control);

-- Parses the element and all its component elements. For each element,
-- the formal procedure Pre-Operation is called when first visiting the

-- element. All component elements are then visited and finally the formal

-- procedure Post-Operation is called when returning from visiting all
-- component elements.

-- Parsing can be controlled with the Control parameter.

-- The Abandon-Children control prevents parsing of the current element's
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-- child components, but picks up with the next sibling element.

-- The Abandon-Siblings control abandons parsing of the remaining siblings

-- but continues parsing at the parent.

-- The Terminate-Immediately control does just that.

-- Abandon-Children in a Post-Operation is the same as Continue as all the

-- children have been parsed.

-- Abandon-Siblings in a PreoOperation skips the associated

-- Post-Operation.

-- Raises InappropriateProgramElement

-- if MajorElementKind(AdaElement) = Not_A_MajorElement

-- ENCLOSING MAJOR ELEMENTS

function EnclosingMajorElement (Program-Element : in Element)

return Element;

function EnclosingHajorElement

(Program-Element : in Element; Context : in Element)

return Element;

-- Returns the Major Element that immediately encloses the given element.

-- Some elements know what their enclosing major element is regardless of

-- a given context. For other elements, the enclosing major element may

-- have to be determined by performing a search. The context parameter

-- provides the element that is searched and thus can be used to make this

-- operation more efficient. However, if the Program-Element is not a

-- component element of the Context element and the enclosing element

-- cannot be determined without a search, then a lil_Element is returned.

-- A nil element is also returned if the element is the declaration part

-- of a compilation unit. (EG. The ASISCompilationUnits.UnitDeclaration

-- of the compilation unit).

-- Use ASISCompilationUnits.EnclosingCompilationUnit to get the

-- enclosing compilation unit for an element.

-- Raises InappropriateProgramElement if Is-Nil(ProgramElement)

-- Examples:

-- Given a type declaration in a declare block, returns the block

-- statement element that encloses the type declaration.
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-- Given a statement within the sequence of statements of a loop

-- statement, returns the enclosing loop stat-ment.

-- Given an Identifier-Reference as the selector in an expanded name,

-- returns the Name-Expression representing the prefix, the dot, and

-- the selector.

-- PRAGMAS - LRM 2.8

subtype PragmaList is ASISAdaProgram.ElementList;

function Pragmas (Context : in Element) return PragmaList;

-- Returns the list of pragmas appearing within the given contert.

-- A NilElementList i3 rezurned if there are no pragmas.

-- Raises InappropriateProgramElement

-- if MajorElementKind(Context) = lotAMajorElement

subtype PragmaElement is ASISAdaProgram.Element;

function Is-Predefined (APragma : in PragmaElement" return Boolean;

-- Returns True if the pragma is one of the predefined language pragmas.

-- See the LRM Appendix B.

-- Raises InappropriateProgramElement

-- if Major..Element-Kind(APragma) /= APragma

function Name (APragma : in PragmaElement) return String;

-- Returns the identifier name of any pragma.

-- Raises InappropriateProgramElement

-- if Majir-ElementKind(APragma) /= APragma

subtype ArgumentAssociationList is ASISAdaProgram.ElementList;
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function Argument-Associations (APragma : in PragmaElement)

return ArgumentAssociationList;

-- Returns a list of the argument associations of the pragma.

-- Raises InappropriateProgramElement

-- if MajorElementKind(APragm:) /= APragma

-- Further Analysis:

-- Pragma argument associations take the same form as actual parameter

-- associations of a procedure call.

-- The ASISStatements operation Formal-Parameter will extract the

-- argument identifier.

-- The ASISStatements operation Actual-Parameter will extract the

-- name or expression.

-- ELEMENT DESTRUCTOR

procedure Dissociate (ProgramElement: in out Element);

-- A Nil-Element value is returned.

-- Postconditions: (if no exception is raised)

-- Depending on the ASIS implementation, storage for the element

-- may be deallocated.

-- Program-Element = Nil-Element

procedure Dissociate

(ProgramElementList : in out ElementList);

-- Severs associations made to the Element-List.

-- A NilElementList value is returned.

-- Postconditions: (if no exception is raised)

-- Depending on the ASIS implementation, storage for each Element

-- may be deallocated.

-- ERROR INFORMATION

Page 61



21 October 1991 STARS-RC-251901/003/00

type ASISElementErrorKinds is (lot-AnError, TBD);

-- Additional Error Kind literals are yet TO BE DETERMINED

-- Whenever an error condition is detected and the exception Failed

-- is raised, an ASISElementErrorKinds value is stored for the Element

-- involved in the failure. That value can be retrieved using the Status

-- function. The Diagnosis function will retrieve the ASISString

-- diagnostic message for the ElementErrorKinds value.

-- Error information is only kept when the catch-all exception Failed

-- is raised.

-- Note that Status and Diagnosis values are vendor dependent and will

-- vary among ASIS implementations.

function Status (ProgramElement : in Element)

return ASISElement _Error_Kinds;

-- Returns the ASISElementUnitErrorKinds value associated with

-- the element.

-- Returns NotAnError if the element has no error kind associated

-- with it, or if IsNil(Program.Element)

-- EG. It has not been involved in a failed operation.

function Diagnosis (Program-Element : in Element)

return ASIS.AdaProgram. ASISString;

-- Returns an ASISString value containing implementation defined error

-- information associated with the element.

procedure DissociateElementErrorInformation;

-- Removes the association of status and diagnosis error information with

-- all Element handles that have been involved in a failed operation.

-- This operation does not affect Element handles in any other way.
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-- DEBUGGING

function Debug-Image (Program-Element : in Element)

return ASISAdaProgram.ASISString;

-- Returns an ASISString value containing implementation defined debug

-- information associated with the element.

end ASISElements;

-- ASIS PRELIMINIRY REVIEW VERSION 0.4

-- Sept 27, 1991

with ASISAdaProgram;

package ASISDeclarations is

-- LRN Chapters 3, 6, 7, 8, 9, 11, 12

subtype Element is ASISAdaProgram.Element;

-- Use ASISElements operations.

subtype Declaration is ASISAdaProgram.Declaration;

-- Use ASISDeclarations operations.

subtype Expression is ASISAdaProgram.Expression;

-- Use ASIS-NamesAndExpression operations.

subtype Name-Expression is ASISAdaProgram.NameExpression;

-- Use ASISNamesAndExpression operations.

subtype Statement is ASISAdaProgram.Statement;

-- Use ASISStatements operations.

subtype Type-Definition is ASISAdaProgram.TypeDefinition;
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-- Use ASISTypeDefinitions operations.

subtype Task-Specification is Type-Definition;

-- Use operations in this package and in ASISTypeDefinitions.

subtype Library is ASIS-AdaProgram.Library;

-- DECLARATION KINDS

type Declaration-Kinds is

-- Declaration-Kinds include all declarations and specifications that

-- declare named entities.

-- Declarations with identifier lists can

-- declare one or more identifiers:

(AVariableDeclaration,

AComponentDeclaration,

AConstantDeclaration,

ADeferredConstantDeclaration,

AGenericFormalObj ectDeclaration,

ADiscriminantSpecification,

AParameterSpecification,

AnInteger.NumberDeclaration,

AReal-lumberDeclarat ion,

AnExceptionDeclaration,

Declarations with a single identifier or designator:

AnEnumerationLitaeralSpecification,
ALoopParameterSpecification,

AFullTypeDeclaration,

An_.IncompleteTypeDeclaration,
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A-Private-Typ...Declarat ion,

A-.Subtype-.Declarat ion,

A-.Package-.Declaratioli,

A-.Packago..Body-.Declarat ion,

A-Procedux...Declaratiorn,

A-Procedur...Body-Declarat ion,

A..Function-.Declaration,

A-Function-.Body-.Declaration,

An-Obj ect..Renaxe..Declarat ion,

An-.Ezc pt ion-.Rename-.Declarat ion,

A-Package-Renam...Declarat ion,

A-.Procedure-Renam...Declaration,

A-.Function-.Roname-Declaration,

A-.Goneric-.Packag...Declarat ion,

A-Generic-.Procedure-.Declarat ion,
A-.Genearic-.Function-.Declarat ion,

A-.Package-.Instantiation,

A-.Procedure-.Instantiation,

A-.Funct ion...Instantiat ion,

A..Task-Declarat ion,

A-.Task-.Body-.Declarat ion,

A...Task-.Typ...Declarat ion,

An-.Entry-.Declarat ion,

A-.Procedure-.Body-.Stub,

A-.Funct ion-.Body-.Stub,

A-.Package-.Body-.Stub,

A-Task...Body-Stub,

A-Generic-.Foruia.lType-.Declaration.

A-Generic-.FormaalPrivate-.Type-Declaration,

A-.Generic-.Formal-Procedure-.Declarat ion,
A-.Generic-.FormalFunction-.Declaration,

lot-.A-.Declarat ion);
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function Kind (ADeclaration : in Declaration) return DecltrationKinds;

-- Returns the kind of the given declaration.

-- Returns NotADeclaration for any inappropriate element such as

-- a Statement, Expression, or NilElement.

-- IDENTIFIER 2.3

-- IDENTIFIER LIST 3.2
-- IN A COMPONENT DECLARATION 3.7
-- IN A DEFERRED CONSTANT DECLARATION 7.4
-- IN A DISCRIMINANT SPECIFICATION 3.7.1
-- IN A GENERIC PARAMETER DECLARATION FOR GENERIC FORMAL OBJECTS 3.7.1
-- IN AN OBJECT DECLARATION 3.2
-- IN A NUMBER DECLARATION 3.2
-- IN A PARAMETER SPECIFICATION 6.1

subtype IdentifierDefinitionList is ASISAdaProgram. ElementList;

function Identifiers (ADeclaration : in Declaration)
return IdentifierDefinitionList;

-- Returns a list of each Identifier-Definition defined by the declaration.
-- For declarations that define a single identifier, the list returned
-- always has a length of one.

-- Examples:
-- type Foo is new Integer;
S.... Returns a list containing one Identifier-Definition Foo.

-- One, Uno : constant Foo := 1;
-- - Returns a list of two Identifier-Definitions One and Uno.

-- nesults of this operation may vary across ASIS implementations.
-- Some implementations normalize all multiple object declarations into
-- an equivalent sequence of corresponding single object declarations.
-- See LRM 3.2(10). If this is the case, then this operation will
-- return a list containing a single identifier.

-- Raises InappropriateProgramElement
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-- if Kind(A-Declaration) = Eot_A_Declaration

-- OBJECT DECLARATIONS - LRM 3.2.1

function Is-Initialized (Object-Declaration : in Declaration)

return Boolean;

-- Returns True if the declaration has an explicit initialization.

-- Appropriate Declaration Kinds:
-- _AVariableDeclarat ion,

-- A._.Component _Declarat ion,

-- A._.ConstantDeclaration,

-- A_..Discriminant-Specification,

-- A._.ParameterSpecif icat ion,

-- A.ku-Int eger_.umberDeclarat ion,

-- A..tRealNumberDeclarat ion,

-- £_A-GenericFormalObj ectDeclarat ion

function Initial-Value (ObjectDeclaration in Declaration)

return Expression;

-- If IsInitializtid(ObjectDecl) then

-- Returns the expression that initializes the declaration.

-- else returns Nil-Element.

-- Appropriate Declaration Kinds:

-- All kinds appropriate for Is-Initialized.

function Is-Variable (ObjectDeclaration : in Declaration) return Boolean;

function IsConstant (Object-Declaration : in Declaration) return Boolean;

-- Variable, discriminant, and component declarations are always variables.

-- Constants and deferred constants are always constant.

-- A renamed object is a constant if the renamed entity is a constant.

-- A loop parameter specification is always a constant during each

-- iteration of the loop.

-- A number declaration is always a constant.

-- A subprogram formal parameter or a generic formal object is constant

-- if it is mode in.
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-- Appropriate Declaration Kinds:
-- A._.VariableDeclarat ion,

-- A_..Discriminant _Specification,

-- A_..Component _Declaration,

-- AConstant _Declaration,

-- ADeferredConstantDeclaration,

-- AnObj ectRenameDeclarat ion,

-- kAnInteger.luaberDeclaration,

-- A_.Real-lumberDeclarat ion,

-- A_..ParameterSpecificat ion,

-- A._.GenericForaalObj ectDeclarat ion

function ObjectDeclarationDefinition (Object-Declaration in Declaration)

return Type-Definition;

-- Returns the subtype indication or the constrained array definition

-- following the colon in the object declaration.

-- Appropriate Declaration Kinds:
-- _AVariableDeclarat ion,
-- A_..Component _Declarat ion,
-- A._.Constant _Declarat ion,

function CorrespondingConstantDeclaration

(Constant-Declaration : in Declaration)
return Declaration;

-- Returns the corresponding full constant declaration when given
-- a deferred constant declaration, or;
-- Returns the corresponding deferred constant declaration when given
-- a full constant declaration.

-- A Nil-Element is returned when a full constant declaration that has no
-- corresponding deferred constant declaration is given.

-- Appropriate Declaration Kinds:
-- AConstantDeclaration,
-- ADeferredConstantDeclaration,

-- TYPE DECLARATIONS - LAN 3.3
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function IsTypeDeclaration (lDeclaration : in Declaration)

return Boolean;

-- Returns True for declarations that are type or subtype declarations.

-- Raises InappropriatePrograuElement

-- if Kind(ADeclaration) = NotADeclaration

function Is-Private (TypeDeclaration : in Declaration) return Boolean;

-- Returns True if the type declaration is:

-- APrivateTypeDeclaration,

-- A_..GenericFormalPrivateTypeDeclarat ion,

-- AFullTypeDeclaration of a type derived from a private type,

-- lFullTypeDeclaration of a composite type with subcomponents

-- of a private type.

-- Raises InappropriatePrograaElement

-- if not IsTypeDeclaration(TypeDeclaration)

function Is-Limited (Type-Declaration : in Declaration) return Boolean;

-- Returns True if the type declaration is:

-- AFullTypeDeclaration of a type derived from a limited type,

-- AFullTypeDeclaration of a composite type with subcomponents

-- of a limited type,

-- A.._TaskTypeDeclarat ion,

-- APrivateTypeDeclaration that includes the reserved word limited,

-- AGenericFormalPrivateTypeDeclaration, that includes the

-- reserved word limited.

-- Raises InappropriateProgramElement

-- if not IsTypeDeclaration(TypeDeclaration)

function IsDiscriminated (Type-Declaration : in Declaration)

return Boolean;

-- Returns True if the type declaration has discriminants.

-- Raises InappropriateProgramElement

-- if not IsTypeDeclaration(TypeDeclaration)
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subtype DiscriminantSpecif ication_.List is ASIS-AdaProgram.ElementList;

function Discriminants (Type-Declaration : in Declaration)
return DiscriminantSpecificationList;

-- Returns a list of discriminant specifications in their order of
-- appearance.

-- Results of this operation may vary across ASIS implementations.

-- Some implementations normalize all multiple discriminant specifications
-- into an equivalent sequence of corresponding single discriminant

-- specifications. See LRM 3.7.1(4).

-- Further Analysis:
-- Use Identifiers to obtain the identifier list.
-- Use Type-Mark to obtain the parameter type mark.
-- Use Is-Initialized and Initial-Value to query the information
-- related to the presence of the default parameter initialization.

-- Appropriate Declaration Kinds:
-- A_.FullTypeDeclaration
-- AnIncompleteTypeDeclaration
-- APrivateTypeDeclaration
-- AGenericFormalPrivateTypeDeclaration

function TypeDeclarationDefinition (Type-Declaration : in Declaration)
return Type-Definition;

-- Returns the type definition following the reserved word is in the

-- type or subtype declaration.

-- Returns a Nil-Element if given AnIncompleteTypeDeclaration.

-- Appropriate Declaration Kinds:
-- ASubtypeDeclaration
-- AFullTypeDeclaration
-- AnIncompleteTypeDeclaration
-- APrivateTypeDeclaration

-- ATaskTypeDeclaration

-- A_ GenericFormalTypeDeclaration
-- A_..GenericFormalPrivateTypeDeclarat ion,
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function CorrespondingTypeDeclaration

( Type-Declaration : in Declaration) return Declaration;

function CorrespondingTypeDeclaration

( Type-Declaration : in Declaration;

Program-Library : in Library)

return Declaration;

-- Returns the corresponding full type declaration when given a private

-- or incomplete type declaration, or;

-- Returns the corresponding private or incomplete type declaration when

-- given a full type declaration.

-- A Nil-Element is returned when a full type declaration that has no

-- corresponding private or incomplete type declaration is given.

-- A Nil-Element is returned when a corresponding type declaration

-- does not exist within the given context.

-- The Library parameter is necessary whenever the corresponding full

-- type of an incomplete type is in a corresponding package body.

-- See LAN 3.8.1(3).

-- Appropriate Declaration Kinds:

-- A_..FullTypeDeclarat ion

-- AnIncompleteTypeDeclaration

-- APrivateTypeDeclaration

-- ATaskTypeDeclaration

-- ENUMERATION LITERALS - LRM 3.5.1

-- Use ASISTypeDefinitions.EnumerationLiterals to analyze the list of
-- enumeration literals in the type definition part of an enumeration type

-- declaration.

function IsCharacterLiteral

(EnumerationLiteralSpecification : in Declaration)

return Boolean;

-- Returns True if the enumeration literal is a character literal.

-- Appropriate Declaration Kinds:
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-- n-..Eumeration-.Literal-.Specification

-- PROGRAM UNIT DECLARATIONS

-- LRN Chapters 6, 7, 9

-- Program units are package, subprogram, and task specifications

-- and bodies.

function Is-.Spec (A_.Declaration :in Declaration) return Boolean;

-- Determines whether a package, procedure, function, or task is a

-- specification.

-- Returns True if the declaration is:

-- A..Package..Declarat ion,

-- ..Procedure..Declaration,

-- -Function-.Declarat ion,
-- A-.Package..Rename-.Declarat ion,

-- A-.Procedure-.Rename..Declaration,

-- A-.Funct ion-.Rename-.Declarat ion,
-- A.Generic-.Package-.Declarat ion,

-- A-Generic-.Procedure-.Declaration,

-- A-.GenericFunction-.Declarat ion,

-- A-.Package-.Instantiation,

-- A-Procedure-.Instantiation,

-- A..Function-.Instantiation,

-- A.Task-.Declaration,

-- A-.Task..Type-.Declaration,

-- An-.Entry-.Declaration,

-- A-.Generic-Formal-.Procedure-Declaration

-- A-Generic-.Forual-3u~z~tion-Declaration

-- Raises Inappropriat e.Program-.Element
-- if Kind(A..Declaration) = Not-.A-.Declaration

function Is-Package (A..Declaration : in Declaration) return Boolean;

-- Returns True if the declaration is:

-- A-.Package-.Declaration,

-- A-.Package-.Body-.Declaration,

-- A-.Package-.Rename..Declaration,
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-- A-.Generic-.Package-.Declarat ion,

-- A-.Packag...Instantiation,

-- A-.Package-.Body-.Stub,

-- Raises Inappropriate-.Program-.Eleuent

-- if KindCL-Declaration) = Not.ADeclaration

function Is-.Task (&..Declaration :in Declaration) return Boolean;

-- Returns True if the declaration is:

-- A-Task...Body-.Stub,

-- -Task-.Declaration,

-- A..Task-Body-.Declaration,

-- A-ask-.Type-.Declarat ion,

-- Raises Inappropriate-.Prograu..Element

-- if Kind (A-.Declarat ion) = Not-.A_.Declara~tion

function Is-.Procedure (A-Declaration : in Declaration) return Boolean;

-- Returns True it the declaration is:

-- A.Procedure-.Declaration,

-- A-.Procedure-.Body-.Declarat ion,

-- -Procedure-.Rename-.Declarat ion,
-- A..Generic-Procedure..Declaration,

-- A-.Procedure-.Instantiation,

-- A-.Procedur...Body-.Stub,

-- A-.Generic-.Formal-Procedure-.Declarat ion

-- Raises Inappropriate_.ProgramElement

-- if Kind(A_.Declaration) = Iot..A-.Declaration

function Is-.Function (A_.Declaration :in Declaration) return Boolean;

-- Returns True if the declaration is:

-- kFunction-.Decla:-,t ion,
-- A-unction..Body..Declaration,

-- A-.Function..Rename-.Declaration

-- A-.Generic-.Funct ion-.Declarat ion,

-- A-unct ion-Instantiat ion,

-- A-.Funct ion-.Body-.Stub,

-- A.Generic-.Formal-.Function-.Declaration

Page 73



21 October 1991 STARS-RC-251901/003/00

-- Raises InappropriateProgramElement

-- if Kind(ADeclarationj = NotADeclaration

function Is-Subprogram (kDeclaration : in Declaration) return Boolean;

-- Determines if a declaration is a subprogram declaration regardless

-- if it is generic, an instantiation, rename, spec or body.

-- Raises InappropriateProgramElement

-- if Kind(ADeclaration) = IotA__Declaration

function Unit-Specification (ProgramUnitDeclaration : in Declaration)

return Declaration;

-- Returns the corresponding specification of a program unit declaration.

-- If a specification declaration is given, the same element is returned.
-- If no explicit specification exists, or the declaration is the proper
-- body of a subunit, a nil element is returned.

-- If a generic instantiation is given, the same element is returned.

-- Appropriate Declaration Kinds returning a specification:

-- APackageBodyDeclaration,
-- A_..ProcedureBodyDevi aration,

-- AFunctionBodyDeclarat ion,

-- A._.TaskBodyDeclarat ion,

-- AProcedureBodyStub,

-- AFunctionBodyStub,

-- APackageBodyStub,

-- A_..TaskBodyStub,

-- Appropriate Declaration Kinds returnizg the same element:
-- Package-Declarat ion,

-- AProcedureDeclarat ion,

-- AFunctionDeclaration,

-- APackageRenameDeclaration,

-- A_.ProcedureRenameDeclarat ion,

-- A_.FunctionRenameDeclaration,

-- A_..GenericPackageDeclaration,
-- AGenericProcedureDeclaration,

-- A_..GenericFunctionDeclarat ion,
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-- A._.PackageInstant iat ion,

-- AProcedureInstantiation,

-- A_.FunctionInstantiation,

-- ATaskDeclaration,

-- h.ATaskTypeDeclarat ion,

function Unit-Body (Program.UnitDeclaration in Declaration)

return Declaration;

function Unit-Body (ProgramUnitDeclaration in Declaration;

Program.Library in Library)

return Declaration;

-- Returns the corresponding body for a given program unit declaration.

-- If a body declaration is given, the same element is returned.

-- If no body exists, a nil element is returned.

-- If a generic instantiation is given, the same element is returned.

-- The Library parameter is necessary vhenever the unit body is located

-- in a different compilation unit than the declaration of the

-- specification.

-- Appropriate Declaration Kinds returning a body:

-- Package-Declaration,

-- A_.ProcedureDeclaration,

-- A_..FunctionDeclarat ion,

-- AGenericPackageDeclaration,

-- A_..GenericProcedureDeclaration,

-- &AGenericFunct ionDeclarat ion,

-- ATaskDeclaration,

-- A_..TaskTypeDeclaration,

-- Appropriate Declaration Kinds returning the same element:

-- APackageBody-Declaration,

-- A_..ProcedureBodyDeclarat ion,

-- A_..Funct ionBody-Declarat ion,

-- APackageRenameDeclarat ion,
-- AProcedureRenameDeclarat ion,

-- A_..Funct ionRenameDeclarat ion,

-- A_.PackageInstantiation,

-- AProcedureInstantiation,
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-- A_..FunctionInstantiation,

-- AT askBodyDeclarat ion,

-- LProcedureBodyStub,

-- A_..FunctionBodyStub,

-- APackageBodyStub,

-- ATaskBodyStub,

-- SUBPROGRAMS

-- LRX Chapter 6

-- PARAMETER-SPECIFICATION - LRM 6.1

subtype Parameter-Specification is Declaration;

type Parameter-Kinds is

(ADefault _InParameter,

AnInParameter,
AnOut-Paramet er,

AnInOutParamet er,

Not_AParameter);

function Parameter-Kind (Parameter : in r.ameterSpecification)

return Parameter-Kinds;

-- Returns the kind of the given parameter specification.

-- This operation also returns the mode for generic formal object

-- declarations.

-- Returns NotAParameter for any inappropriate element such as

-- a Statement, Expression, or Nil-Element.

-- Results of this operation may vary across ASIS implementations.

-- Some implementations will not differentiate between AnInParameter

-- and ADefaultInParameter.

subtype ParameterSpecificationList is ASISAdaProgram.ElementList;

function Parameters (SubprogramOrEntry : in Declaration)

return ParameterSpecificationList;
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-- Returns a list of parameter specifications in the formal part

-- of the subprogram or entry declaration in the order of appearance.

-- A EilElementList is returned if the subprogram or entry has no

-- parameters.

-- Results of this operation may vary across ASIS implementations.

-- Some implementations normalize all multiple parameter specifications into

-- an equivalent sequence of corresponding single parameter specifications.

-- See LRM 6.1(4).

-- Further Analysis:
-- Use Identifiers to obtain the identifier list.

-- Use Type-Mark to obtain the parameter type mark.
-- Use Is-Initialized and Initial-Value to query the information

-- related to the presence of the default parameter initialization.

-- Appropriate Declaration Kinds:
-- Any declaration for which Is-Subprogram returns True, or
-- AnEntryDeclarat ion,

function Return-Type (FunctionDeclaration : in Declaration)

return Name-Expression;

-- Returns the Name-Expression of the return type.

-- Appropriate Declaration Kinds:

-- Any declaration for which Is-Function returns True

function IsOperatorDefinition (FunctionDeclaration : in Declaration)
return Boolean;

-- Returns True if the function designator is an operator symbol.

-- Appropriate Declaration Kinds:

-- Any declaration for which Is-Function returns True

function SubprogramBodyBlock (Subprogram-Body : in Declaration)

return Statement;

-- Returns the block statement for the body including the declarative

Page 77



21 October 1991 STARS-RC-251901/003/00

-- part, sequence of statements, and exception handlers, if any.

-- A NilElement is returned if the body is a body stub.

-- Appropriate Declaration Kinds:

-- A_.ProcedureBodyDeclaration,
-- A_..FunctionBodyDeclaration,

-- A_..ProcedureInstantiation,

-- A_..FunctionInstantiation,

-- AProcedureBodyStub,

-- .AFunctionBodyStub,

-- TYPE-MARK

-- IN A PARAMETER SPECIFICATION 6.1

-- IN A DEFERRED CONSTANT DECLARATIONS 7.4

-- IN A RENAMING-DECLARATION 8.5

-- IN A DISCRIMINANT SPECIFICATION 3.7.1

-- IN A GENERIC PARAMETER DECLARATION 12.1

function Type-Mark (ADeclaration : in Declaration)

return Name-Expression;

-- Returns the type mark associated with the declaration.

Appropriate Declaration Kinds:
-- AParameterSpecification

-- ADef erredConstant Declaration

-- ADiscriminant _Specification

-- AnObjectRenameDeclaration

-- AGenericFormalObj ect _Declaration

-- PACKAGES

-- LJM Chapter 7

function Is-Visible (ADeclaration : in Declaration) return Boolean;

-- Returns True for units that are library level package or subprogram

-- specs, and for visible declarative items inside library level package

-- specs.
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-- Raises InappropriateProgramElement
-- if Kind(ADeclaration) = NotADeclaration

function IsLibraryUnitDeclaration (ADeclaration : in Declaration)
return Boolean;

-- Returns True for declarations that are library units and
-- for declarations of secondary units that are interpreted as
-- library units. LRM 10.1(6).

-- Raises InappropriateProgramElement
-- if Kind(ADeclaration) = lot-ADeclaration

function IsInVisiblePart (ADeclaration : in Declaration) return Boolean;

-- Returns true if the declaration is a declarative item in the visible

-- part of a library package.

-- Raises InappropriateProgramElement
-- if Kind(A_Declaration) = Not-ADeclaration

function IsInPrivatePart (ADeclaration : in Declaration) return Boolean;

-- Returns true if the declaration is a declarative item in the private
-- part of a library package.

-- Raises InappropriateProgramElement
-- if Kind(ADeclaration) = lotADeclaration

subtype DeclarativeItemList is ASISAdaProgram.ElementList;

function VisiblePartDeclarative_ Iteas

(Package-Specification : in Declaration)
return DeclarativeItemList;

-- Returns a list of all basic declarations, representation specifications,
-- and use clauses in the visible part of a package in the order of
-- appearance.

-- Results of this operation may vary across ASIS implementations.
-- Some implementations normalize all multiple object declarations into
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-- an equivalent sequence of corresponding single object declarations.

-- See LIR 3.2(10).

-- Appropriate Declaration Kinds:

-- LPackageDeclaration,
-- A._.GenericPackage-ieclaration,

-- APackageInstantiation,

function PrivatePart..DeclarativeItems

(Package-Specification : in Declaration)

return DeclarativeItemList;

-- Returns a list of all basic declarations, representation specifications,

-- and use clauses in the private part of a package in the order of
-- appearance.

-- Results of this operation may vary across ASIS implementations.

-- Some implementations normalize all multiple object declarations into

-- an equivalent sequence of corresponding single object declarations.

-- See LRM 3.2(10).

-- Appropriate Declaration Kinds:

-- APackageDeclaration,
-- AGenericPackageDeclarat ion,

-- A_..PackageInstantiation,

function PackageBodyBlock (Package-Body : in Declaration)

return Statement;

-- Returns the block statement for the body including the declarative
-- part, sequence of statements, and exception handlers, if any.

-- A Nil-Element is returned if the body is a body stub, or
-- if the body of a package instantiation does not exist.

-- Appropriate Declaration Kinds:
-- A_..PackageBodyDeclarat ion,

-- A_..PackageInstantiation,

-- APackageBodyStub,

-- RENAMING DECLARATIONS
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-- LRM Section 8.5

function IsRenamingDeclaration (ADeclaration : in Declaration)

return Boolean;

-- Returns True for declarations that are one of the forms of renaming

-- declarations.

-- Raises InappropriateProgramElement

-- if Kind(ADeclaration) = NotADeclaration

function Renamed-Entity (Renaming-Declaration : in Declaration)

return Name-Expression;

-- Returns the lame-eexpression that follows the reserved word renames

-- in the Renaming-Declaration.

-- Raises InappropriateProgramElement

-- if not IsRenamingDeclaration(RenamingDeclaration)

function RenauedBaseeEntity (Renaming-Declaration : in Declaration)

return Name-Expression;

-- Unwinds recursive renamings to return the Name-expression that is

-- not itself a renamed entity.

-- Raises InappropriateProgramElement

-- if not IsRenamingDeclaration(RenamingDeclaration)

-- TASK DECLARATIONS

-- LRM Chapter 9

function TaskDeclarat ionDeclarat iveItems

(Task-Declaration : in Declaration)

return De:larativeItemList;

-- Returns a list of entry declarations, and representation clauses

-- in the task declaration in order of appearance.
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-- Further Analysis:

-- Use ASISDeclarations operations for subprogram declarations to

-- decompose task entries.

-- Use ASISRepresentationClauses operations to analyze representation

-- clauses that apply to the entries.

-- Appropriate Declaration Kinds:

-- ATaskDeclarat ion

-- A_..TaskTypeDeclaration

-- Task type declarations can also be analyzed by getting the type-definition

-- part and then calling ASISTypeDefinitions.TaskTypeDeclarativeItems.

function TaskBodyBlock (TaskBody : in Declaration) return Statement;

-- Returns the block statement for the body including the declarative part,

-- any elaboration statements, and exception handler if any.

-- A Nil-Element is returned if the body is a body stub.

-- Appropriate Declaration Kinds:

-- a_..TaskBodyDeclaration,

-- ATaskBodyStub,

-- ENTRY DECLARATIONS

-- LRM Section 9.5

subtype EntryDeclarationList is ASIS-AdaProgram.ElementList;

function Entry-Declarations (Task-Declaration : in Declaration)

return EntryDeclarationList;

-- Returns a list of entry declarations associated with a task declaration.

-- The operations available for decomposing subprogram specifications

-- will also work for entry declarations.

-- Appropriate Declaration Kinds:

-- ATaskDeclaration,

-- ATaskTypeDeclarat ion,
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subtype Discrete-Range is ASIS.AdaProgram.Element;

-- Use ASISTypeDefinitions operations to analyze discrete ranges.

function Family-Index (Entry-Family : in Declaration)
return Discrete-Range;

-- Returns the index discrete range for the entry family.

-- If the entry is not a family, a nil element is returned.

-- Appropriate Declaration Kinds:
-- AnEntryDeclaration

-- SUBUNITS AID BODY STUBS - LRK 10.2

-- Use ASISCONPILATIOBUITIS operations to examine subunits as

-- compilation units.

function Is-Subunit (ADeclaration : in Declaration) return Boolean;

-- Returns True if the declaration is the declaration part of a subunit.

-- Raises InappropriateProgramElement

-- if Kind(ADeclaration) = NotADeclaration

function Subunit (Body-Stub in Declaration)

return Declaration;

function Subunit (Body-Stub : in Declaration;

Program-Library : in Library)

return Declaration;

-- Returns the Subunit Declaration corresponding to the body stub.

-- A Nil-Element is returned if the subunit does not exist.

-- Appropriate Declaration Kinds:

-- Any declaration for which IsBodyStub(BodyStub) = True.
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function IsBodyStub (ADeclaration : in Declaration) return Boolean;

-- Returns true if the Declaration is:

-- A_.PackageBodyStub,

-- A_..Funct ionBodyStub,

-- A_.ProcedureBodyStub,

-- ATaskBodyStub,

-- Raises InappropriateProgramElement

-- if Kind(ADeclaration) = Not-ADeclaration

function Body-Stub (Subunit : in Declaration) return Declaration;

-- Returns the body stub declaration in the subunit's parent unit.

-- A Nil-Element is returned if not the body stub does not exist.

-- Appropriate Declaration Kinds:

-- Any declaration for which IsSubunit(Subunit) = True.

-- EXCEPTION DECLARATIONS

-- LRM Chapter 11

-- Use Identifiers to get a list of identifier definitions introduced

-- by an exception declaration.

-- GENERIC PACKAGE and SUBPROGRAM SPECIFICATIONS

-- LRM Chapter 12

function Is-Generic (PackageOrSubprogramDeclaration : in Declaration)

return Boolean;

-- Determines if the declaration is a generic specification or body.

-- Returns True if the declaration returned by a call to

-- Specification(PackageOrSubprogram.Decl) is:

-- AGenericPackageDeclaration,

-- CenericProcedureDPclaration,
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-- AGonericFanctionDeclaration,

-- Appropriate Declaration Kinds:

-- Any declaration for which Is-Subprogram returns True

-- Any declaration for which Is-Package returns True

subtype GenericFormalParameter is Declaration;

subtype GenericFormalParameterList is ASISAdaProgram.ElementList;

function GenericFormalParameters (Generic-Declaration : in Declaration)

return GenericFormal_ParameterList;

-- Returns a list of generic formal parameter declarations in order of

-- appearance.

-- Results of this operation may vary across ASIS implementations.

-- Some implementations normalize all multiple object declarations into

-- an equivalent sequence of corresponding single object declarations.

-- See LRM 3.2(10).

-- Further Analysis:
-- Object parameters can be decomposed with formal parameter

-- and object declaration operations.

-- The mode of a generic formal object can be determined using the

-- Parameter-Kind operation.

-- Array and access type declarations can be decomposed with the

-- operations corresponding to their types.

-- Subprogram parameters can be queried by the following operations and

-- can be further decomposed with subprogram declaration operations.

-- Appropriate Declaration Kinds:

-- &_GenericPackageDeclarat ion,
-- AGenericProcedureDeclaration,

-- A._.GenericFunctionDeclarat ion,

function IsGenericFormal (ProgramElement : in Element) return Boolean;

-- Returns true if a subprogram, type or object declaration is a generic

-- formal parameter.

-- Raises InappropriateProgramElement if the element is a Nil-Element.
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type GenericFormalSubprogramDefaultKinds is

(ABox,

A-Name,

None,

NotAGenericFormalSubprogramDefault);

function GenericFormalSubprogramDefaultKind

(AGenericFormalSubprogram : in GenericFormalParameter)

return GenericFormalSubprogramDefaultKinds;

-- Returns the kind of the given generic formal subprogram default.

-- Returns NotAGenericFormalSubprogramDefault for any inappropriate

-- element such as a Statement, Expression, or Nil-Element.

function GenericFormalSubprogramD efault

(AGenericFormalSubprogram : in GenericFormalParameter)

return Name-Expression;

-- Returns the name appearing after the reserved word is in the given
-- generic formal subprogram declaration.

-- Raises InappropriateProgramElement if
-- GenericFormal_-SubprogramDefault._Kind (A_GenericFormalSubprogram)

-- /= A-lame

-- GENERIC INSTANTIATION

-- LRM Section 12.3

-- Instantiations can be analyzed in terms of the generic actual parameters

-- supplied with the instantiation. An instance is a copy of the generic

-- unit, and while there is no explicit specification in the program text,

-- an implicit specification and body, if there is one, wit' the generic

-- actual parameters is implied.

-- To analyze the template specification or body of a generic instantiation:
-- Use GenericUnitName to obtain the name of the generic unit.
-- Then use ASISNamesAndExpressions.NamedDeclaration to get to the

-- generic declaration.

-- Then use Unit-Body to get to the body of the generic declaration.
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function IsGenericInstantiation

(PackageOrSubprogramDeclaration in Declaration)

return Boolean;

-- Returns True if the declaration is:

-- A...PackageInstantiation,
-- AProcedureInstantiation,

-- &AFunctionInstauntiat ion,

-- Raises InappropriateProgramElement

-- if Kind(Package.OrSubprogramDeclaration) = Not_A_Declaration

function GenericUnitName (GenericInstantiation : in Declaration)

return Name-Expression;

-- Returns the name expression following the reserved word new in the

-- generic instantiation. The name denotes the generic package, generic

-- procedure, or generic function that is the template for the instance.

-- Appropriate Declaration Kinds:

-- A-Package_ Instantiation,

-- &AProcedureInstant iat ion,
-- A_..Function_ Instantiation,

subtype GenericAssociationList is ASIS.AdaProgram.ElementList;

function Generic-Associations
(GenericInstantiation : in Declaration;

Include-Defaults : in Boolean := False)

return GenericAssociationList;

-- Returns an ordered list of generic associations from the generic
-- actual part of an instantiation.

-- If Include-Defaults is True:

-- The (unspecified) default associations will also be included and,

-- the list will be ordered to match the declaration order of the
-- corresponding generic formal parameters.

-- If Include-Defaults is False:
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-- Only explicit actual parameters will be included in the order they

-- appeared in the program text.

-- An ASIS implementation may choose to always "Include Defaults" its

-- internal repressntation. If that is the case, the operation will

-- always behave as if Include-Defaults is True.

-- Appropriate Declaration Kinds:

- _ APackageInstantiation,

-- AProcedureInstantiation,

-- A_..Funct ionInstantiat ion,

-- To map generic actual parameters to corresponding generic formal

-- parameters:

-- Create an actual parameter list by applying the function

-- ASISStatements.ActualParameter to each generic association

-- returned by GenericActualParameters with IncludqDefaults = True.

-- Create a formal parameter list by applying the function

-- ASISDeclaxations.Identifiers to *.ach formal parameter

-- declaration returned by GenericFormalParameters.

-- The Expression elements in the actual parameters list will have. a

-- one to one correspondence with the Identifier-Definition elements

-- in the formal parameter list.

function GenericAssociationsIncludeDefaults return Boolean;

-- Returns True if this implementation will always "Include Defaults".

-- If that is the case, the Generic-Associations operation will always

-- behave as if its parameter Include-Defaults is True.

end ASISDeclarations;
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------------------------------------------------------------

-- ASIS PRELIMINARY REVIEW VERSION 0.4

-- Sept 27, 1991

----------------------------------------------------------------

with ASISAdaProgram;

package ASISTypeDefinitions is

-- LRM Chapter 3

subtype Element is ASISAdaProgram.Element;

-- Use ASISElements operations.

subtype Type-Definition i3 ASISAdaProgram.Type-Definition;

-- Use ASISTypeDefinitions operations.

subtype Declaration is ASISAdaProgram.Declaration;

-- Use ASISDeclarations operations.

subtype Expression is ASISAdaProgram.Expression;

-- Use ASISSameseAndExpression operations.

subtype Name-Expression is ASIS-AdaProgram.Naae-Expression;

-- Use ASISNamesAndExpression operations.

subtype Statement is ASISAdaProgran.Statement;

-- Use ASISStatements operations.

subtype Identifier-Reference is ASISAdaProgram.IdentifierReference;

-- Use ASISNameskAnd.Expression operations.

subtype Subtype-Indication is Type-Definition;

-- Use operations in this package and in ASISNamesAndExpressions.

--------------------------------------------------------

-- TYPE DEFINITION KINDS

type TypeDefinitionKinds is

(ASubtypeDefinition, -- Though not an Ada term, this kind is

-- distinct from a subtype indication which

-- is a component of several other

-- TypeDefinitionKinds

Page 89



21 October 1991 STARS-RC-251901 /003/00

An-..num-oration-.Typ...Definit ion,

kn-.Integer...Type...Definit ion,

I-Float-Type-.Definition,

A-Fixed-.Type-.Definit ion,

An-.Array-.Type-.Definitiou,

A-.Record.Type-.Definit ion,
An-.Access...Type-.Definition,

A..Derived-Type-.Definit ion,

A-.Task-.Typ...Definit ion,

A-.Private-.Type-.Definit ion,

A_.LimitedPrivate_.Type_.Definit ion,

A-.Generic-.Discret...Subtype-.Definitionm,
A-.Generic-Integer-.Subtype-.Definition,

A-.Generic-.Float...Subtype-.Definition,

A-.Generic-Fixed_.Subtype_.Definition,

A-Generic-.Array-.Type-.Definit ion,

A-.Generic-.Access-.Type_.Definition,

A-Generic-.Private-.Type..Definition,

A-.Generic-.Liuited-Yrivate-.Type-.Definition,

Not-.A-Type-.Definition);

function Kind CA.Type-.Definition: in Type-.Definition)

return Type-Definition-.Kinds;

-- Returns the kind of the Type-.Definition.

-- Returns Not-A-.Type-.Definition for any inappropriate element such as

-- a Statement, Declaration, or Nil-.Element.

function Type-.Definit ion-.Declaration (A-.Type-.Definition: in Type-.Definit ion)

return Declaration;

-- Returns the type declaration or the object declaration associated

-- with the type definition.

-- A Nil-.Element is returned when the type declaration is anonymous.

-- EG. the type-definition is An-.Array-.Type-.Defiinition from an object
-- declaration.
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-- Raises Inappropriate.-ProgramElement

-- if Kind(ATypeDefinition) = Not-aTypeDefinition

-- TYPES AID SUBTYPES - LRM 3.3

function Base-Type (ATypeDefinition : in Type-Definition)

return Type-Definition;

-- Returns the base type of the specified type definition as per LRM 3.3.

-- All subtypes are constraints applied to some base type. This function

-- returns that base type.

-- This is an identity function if the type definition of a base type

-- is given.

-- A NilElement is returned when the type definition is from an

-- anonymous type or from a predefined type.

-- Raises InappropriateProgramElement

-- if Kind(ATypeDefinition) = NotATypeDefinition

function Last-Constraint (ATypeDefinition : in Type-Definition)

return Type-Definition;

-- This function recursively unwinds subtyping to arrive at a type

-- definition which is either the base-type or a subtype that imposes

-- an explicit constraint.

-- This is an identity function if the type definition is not

-- ASubtypeDefinition.

-- Raises InappropriateProgramElement

-- if Kind(A_TypeDefinition) = NotATypeDefinition

function Last-Subtype (ATypeDefinition : in Type-Definition)

return Type-Definition;

-- This function unwi-.ds subtyping one step at a time to return a type

-- definition which is either the base-type or a subtype that imposes

-- constraints (the case where the constraint imposes no restriction is
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-- also included). LRI 3.3(4).

-- This is an identity function if the type definition is not

-- ASubtypeDeffinition.

-- Raises InappropriateProgramElement

-- if Kind(CTypeDefinition) = Not-ATypeDefinition

function SubtypeDefinitionSubtypeIndication

(Subtype-Definition : in Type-Definition)

return Subtype-Indication;

-- Returns the subtype indication associated with the subtype definition.

-- Raises InappropriateProgramElement

-- if Kind(Subtype-Definition) /= A-Subtype-Definition.

-- DERIVED TYPES - LRM 3.4

function Parent-Subtype (Derived-Type : in Type-Definition)

return Subtype-Indication;

-- Returns the subtype indication associated with the derived type.

-- The subtype indication after the reserved word new defines the

-- parent subtype.

-- Raises Inappropriate-ProgramElement

-- if Kind(DerivedType) /= ADerivedTypeDefinition.

function Parent-Type (DerivedType : in Type-Definition)

return Type-Definition;

-- Returns the parent type of the specified derived type definition as

-- per LRM 3.4.

-- The parent type is the base type of the parent subtype.

-- Appropriate Type-Definition Kinds:

-- A_..DerivedTypeDefinit ion
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function Ground-Type (ATypeDefinition : in Type-Definition)

return Type-Definition;

-- This function recursively unwinds all type derivations and subtyping

-- to arrive at a type definition which is neither a derived type or a

-- subtype.

-- Raises InappropriateProgramElement

-- if Kind(ATypeDefinition) = Not.ATypeDefinition

-- Examples of base type, parent type, and ground type.

-- type lumber is new Integer range 0 .. 100;

-- A derived type definition defines a new base type whose

-- characteristics are derived from those of a parent type.

-- The base type of lumber is lumber.
-- The parent type of lumber is Integer.
-- The ground type of Number is Integer.

-- subtype Day-Number is lumber range 1 .. 31;

-- A subtype indication defines a subtype of the base type of the

-- type mark.

-- The base type of Day-Number is Number.

-- The parent type of Day-lumber is Integer.

-- The ground type of DaylNumber is Integer.

-- type Week-Day is new Day-Number range I .. 7;

-- The subtype indication after the reserved word new defines the

-- parent subtype. The parent type is the base type of the parent subtype.

-- The base type of Week-Day is Number.

-- The parent type of Week-Day is Number.

-- The ground type of Week-Day is Integer.

Page 93



21 October 1991 STARS-RC-251901/003/00

function Type-Structure (ATypeDefinition : in Type-Definition)

return Type-Definition;

-- Returns the type structure from which the specified type definition has

-- been derived. This function will unwind recursive derivations until the

-- type definition derives a new representation or is no longer derived.

-- This function is different from GROUND-TYPE only for enumeration types or

-- record types that have derivations with rep specs.

-- Raises InappropriateProgramElement

-- if Kind(ATypeDefinition) = NotA-_TypeDefinition

function Is-Predefined (AlTypeDefinition : in Type-Definition)

return Boolean;

-- Returns true if the base type of the type definition is one of:

-- Boolean, Character, String, Integer, Natural, Positive, Float, Duration,

-- or any other type declared in the predefined package Standard.

-- TRUE if given type definition of:

-- subtype Weight is Natural range 0..60;

-- FALSE if given type definition of:

-- type Weight is new Natural is range 1..10;

-- Raises InappropriateProgramElement

-- if Kind(ATypeDefinition) = NotATypeDefinition

-- CONSTRAINTS

subtype Constraint is ASISAdaProgram.Element;

type Constraint-Kinds is

(ASimpleRange,

ARangeAttribute,

AFloatingPointConstraint,

AFixedPointConstraint,
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AnIndexConstraint,
ADis criminantConstraint,

Iot-AConstraint);

function Constraint-Kind (AConstraint : in Constraint)

return ConstraintKinds;

-- Returns the kind of the Constraint.

-- Returns IotiAComstraint for any inappropriate element such as
-- a Statement, Declaration, or lilElement.

subtype DiscriminantAssociationList is ASIS-AdaProgram.ElementList;

function DiscriminantAssociations

(DiscriminantConstraint : in Constraint;
Include-Defaults in Boolean := False)

return Discriminant-AssociationList;

-- Returns the list of discriminant associations of a discriminant

-- constraint.

-- If Include-Defaults is True:

-- The (unspecified) default associations will also be included and,

-- The list will be ordered to match the declaration order of the

-- identifiers in the corresponding discriminant specifications.

-- If Include-Defaults is False:

-- Only explicit discriminant associations will be included in the

-- order they appeared in the program text.

-- An ASIS implementation may choose to always "Include Defaults" its

-- internal representation. If that is the case, the operation will

-- always behave as if Include-Defaults is True.

-- Raises InappropriateProgramElement

-- if ConstraintKind(DiscriminantConstraint)
-- 1= A_..Discriminant _Constraint

function DiscriminantAssociations-_Include-Defaults return Boolean;

-- Returns True if this implementation will always "Include Defaults".
-- If that is the case, the DiscrizinantAssociations operation will
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-- always behave as it its parameter Include-Defaults is True.

subtype Discriminant..Association is ASIS-.Ada-.Program.Element;

subtype Identifier..Reference-List is ASIS-.Ada-.Program. Element-.List;

function Discriminant-.Simple-..ames

(A-.Djscriminant-.Association :in Discriminant-.Association)

return Identifier...Reference-.List;

-- Returns the list of simple names in the discriminant association.

-- Will be a nil list if positional notation is used.

-- Raises Inappropriate-.Program-.Element

-- if ASIS..Elements .Najor-.Element-.Kind(A_.Discriminant_.Association)/

A--A.Discriminant-.Association

function Discriminant-.Expression

(A.,Discriminant_.Association :in Discriminant_.Association)

return Expression;

-- Returns the expression for the discrininant association.

-- Raises Inappropriat e-.Program-.Element

-- if ASIS-.Elements . ajor-.Element-.Kind(A-.Discriminant-.Association) /

A--A.Discriainant-.Association

-- DISCRETE RANGES

subtype Discrete-.Range is ASIS-.Ada-.Program.Eleuient; -- LRN 3.6

type Discrete..Range-.Kinds is

(A-.Simple-.Range,

A-.Range-.Attribute,

A-.Discrete-.Subtype..Indication,

got-.A..Discrete-.Range);

function Discrete-.Range-.Kind (A-.Discrate-.Range :in Discrete-.Range)
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return DiscreteRangeKinds;

-- Returns the kind of the Discrete-Range.

-- Returns Iot-A.DiscreteRange for any inappropriate element such as
-- a Statement, Declaration, or Nil-Element.

-----------------------------------------------------------

-- RANGE COISTRAINT

subtype RangeConstraint is ASISAdaProgram.Element;

function Lower-Bound
(SimpleRangeConstraint : in Range-Constraint)

return Expression;

-- Returns the simple expression for the lower bound of a simple range.

-- Appropriate elements of the subtypes constraint or discrete range:
-- Appropriate Constraint Kinds:
-- ASimpleRange
-- Appropriate Discrete-Range Kinds:
-- ASimpleRange

function Upper-Bound
(SimpleRangeConstraint : in Range-Constraint)

return Expression;

-- Returns the simple expression for the upper bound of a simple range.

-- Appropriate elements of the subtypes constraint or discrete range:
-- Appropriate Constraint Kinds:
-- ASimpleRange
-- Appropriate Discrete-Range Kinds:
-- ASimpleRange

function Range-Attribute
(RangeAttributeConstraint : in Range-Constraint)

return Expression;

-- Returns the range attribute expression supplying the range.
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-- Accepts elements of the subtypes constraint or discrete range.

-- Further Analysis:

-- Range attributes are expressions and can be analyzed by using

-- the attribute operations in ASISNamesAndExpressions.

-- Appropriate Constraint Kinds:

-- ARangeAttribute

-- Appropriate Discrete-Range Kinds:

-- A_.RangeAttribute

-- CHOICES

subtype Choice is ASIS.AdaPrograa.Elment;

type Choice-Kinds is

(ASimpleExpression,

ADiscreteRange,

AnOthersChoice,

ASimpleName,

AnExceptionName,

NotAChoice);

function Choice-Kind (AChoice : in Choice) return Choice-Kinds;

-- Returns the kind of the choice.

-- Returns NotAChoice for any inappropriate element such as

-- a Statement, Declaration, or Nil-Element.

function ChoiceSimpleExpression (AChoice : in Choice) return Expression;

-- Returns the expression associated with the choice.

-- Appropriate Choice Kinds:

-- ASimpleExpression

function ChoiceDiscreteRange (AChoice : in Choice) return DiscreteRange;

-- Returns the discrete range associated with the choice.
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-- Appropriate Choice Kinds:
-- ADiscreteRange

function Choice-Name (AChoice : in Choice) return Name-Expression;

-- Returns the simple name or exception name associated with the choice.

-- Appropriate Choice Kinds:
-- ASimpleIame
-- AnExceptionName

-- SUBTYPE-INDICATIONS AND TYPE-MARKS - LRM 3.3.2

function Type-Mark (ASubtypeIndication : in Subtype-Indication)

return Name-Expression;

-- Returns the type mark of a subtype indication or a discrete subtype

-- indication.

-- Appropriate TypeDefinition Kinds:

-- ASubtypeIndication

-- Appropriate Discrete-Range Kinds:

-- ADiscreteSubtypeIndication

-- Use IndexSubtypeDefinitions query to get the type mark(s) from

-- unconstrained array IndexSubtypeDefinition(s).

function Subtype-Constraint (ASuotypeIndication : in Subtype-Indication)

return Constraint;

-- Returns the constraint applied to the subtype indication.

-- A Nil-Element is returned if no constraint is present.

-- Appropriate Type-Definition Kinds:

-- ASubtypeIndicat ion

-- Appropriate Discrete-Range Kinds:

-- A_..DiscreteSubtypeIndication
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-- ENUMERATION TYPES - LRM 3.5.1

subtype Declaration-List is ASISAdaProgram. ElementList;

function EnumerationLiteralDeclarations

(EnumerationType : in Type-Definition)

return Declaration-List;

-- Returns a list of the literals declared in an enumeration type

-- declaration. Each of these elements is a Declaration.

-- Appropriate Type-Definition Kinds:
-- AnEnumerationTypeDefinition

subtype IdentifierDefinitionList is ASISAdaProgram.ElementList;

function EnumerationLiteralIdentifiers

(EnumerationType : in Type-Definition)

return IdentifierDefinitionList;

-- Returns a list of the literals declared in an enumeration type

-- declaration. Each of these elements is an Identifier-Definition.

-- Appropriate Type-Definition Kinds:

-- AnEnumerationTypeDefinition

-- INTEGER TYPES - LRM 3.5.4

function Integer-Constraint (Integer-Type : in Type-Definition)

return Range-Constraint;

-- Returns the range constraint on the integer type definition.

-- A NilElement may be returned by some ASIS implementations if the

-- integer type is a predefined type.

-- Appropriate Type-Definition Kinds:

-- AnIntegerTypeDefinition
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-- REAL TYPES - LIM 3.5.6

function RealTypeConstraint (RealType : in TypeDefinition"

return Constraint;

-- Returns the floating point constraint from a AFloatTypeDefinition

-- or the fixed point constraint from AFixedTypeDefinition.

-- A lilElement may be returned by some ASIS implementations if the

-- real type is a predefined type.

-- Appropriate Type-Definition Kinds:

-- AFloatTypeDefinition

-- AFixedTypeDefinition

-- Primary

function Floating.AccuracyDefinition
(FloatingPointConstraint : in Constraint)

return Expression;

-- Returns the static simple expression following the reserved word digits

-- in the floating accuracy definition of a floating point constraint.

-- Appropriate Constraint Kinds:

-- AFloatingPointConstraint

function FloatingPointRangeConstraint

(FloatingPointConstraint : in Constraint)
return Range-Constraint;

-- Returns the optional range constraint of a floating point constraint.

-- A Nil-Element is returned if there is no range constraint.

-- Appropriate Constraint Kinds:

-- A._.FloatingPointConstzaint

function FixedAccuracyDefinition
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(FixedPointConstraint : in Constraint)

return Expression;

-- Returns the static simple expression following the reserved word delta

-- in the fixed accuracy definition of a fixed point constraint.

-- Appropriate Constraint Kinds:

- - AFixedPointConstraint

function FixedPointRangeConstraint
(FixedPointConstraint : in Constraint)

return Range-Constraint;

-- Returns the optional range constraint of the fixed point type definition.

-- A NilElement is returned if there is no range constraint.

-- Appropriate Constraint Kinds:

-- AFixedPointConstraint

-- ARRAY TYPES - LRM 3.6

function IsConstrainedArray (ArrayType : in Type-Definition)

return Boolean;

-- Returns True if the array type definition denotes a constrained array.

-- Appropriate Type-Definition Kinds:

-- AnArrayTypeDefinition
-- AGenericArrayTypeDefinition

function Index-Constraint (ConstrainedArrayType : in Type-Definition)

return Constraint;

-- Returns the index constraint for a constrained array type declaration.

-- A constrained array definition has one index constraint which defines

-- one or more discrete ranges.
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-- Use the Discrete-Ranges operation to decompose the index constraint.

-- Raises InappropriateProgramElement
-- if not IsConstrained-.rray(Constrained.ArrayType) = True

subtype DiscreteRangeList is ASISAdaProgram. ElementList;

function Discrete-Ranges (Index_Constraint : in Constraint)

return DiscreteRangeList;

-- Returns the list of Discrete-Range components of an Index-Constraint

-- Raises InappropriateProgramElement

-- if ConstraintKind(IndexConstraint) /= AnIndexConstraint

subtype NameExpressionList is ASIS.AdaProgram.ElementList;

function IndexSubtypeDefinitions
(UnconstrainedArrayType : in Type-Definition)

return lameExpressionList;

-- Returns a list of the IndexSubtypeDefinition (Type-Mark range <>)

-- for an unconstrained array type definition.

-- The list contains elements of the subtype lame-Expression

-- representing the TypeMark(s).

-- Raises InappropriateProgramElement

-- if IsConstrained-Array(UnconstrainedhArrayType) = True

function Component-SubtypeIndication (Array-Type : in Type-Definition)

return Subtype-Indication;

-- Returns the component subtype indication of the array type.

-- A NilElement may be returned by some ASIS implementations if the

-- array type is a predefined type.

-- Appropriate Type-Definition Kinds:

-- AnArrayTypeDefinition
-- A..Generic-ArrayTypeDefinition
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-- RECORD TYPES - LU 3.7

subtype Record-Component is ASIS-AdaProgram.Element;

subtype Variant is ASISAdaProgram.Element;

function Is-Discriminated (Record-Type : in Type-Definition) return Boolean;

-- Returns True if the record type definition has discriminants.

-- Appropriate -ypeDefinition Kinds:

-- .ARecora_.TypeDef init ion

subtype DiscriminantSpecificationList is ASISAdaProgram.ElementList;

function Discriminants (Record-Type : in Type-Definition)

return DiscriminantSpecificationList;

-- Returns a list of discriminant specification declarations

-- in their order of appearance.

-- A Nil list is returned if the record type definition has no

-- discriminants.

-- Further Analysis:
-- Use ASISDECLARATIONS operations to decompose discriminant

-- specifications.

-- Appropriate Type-Definition Kinds:

-- a_.RecordTypeDefinition

subtype RecordComponentList is ASIS-AdaProgram.ElementList;

function Record-Components (Record-Type : in Type-Definition)

return RecordComponentList;

-- Returns a list of the components of the record definition.

-- Appropriate Type-Definition Kinds:
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-- A._RecordTypeDef init ion

type Component-Kinds is

(AUNullComponent,

AComponentDeclarat ion,

A_VariantPart,

IotIAComponent);

function Component-Kind (Component in Record-Component)

return Component-Kinds;

-- Returns the kind of the component.

-- Returns IotAComponent for any inappropriate element such as

-- a Statement, Expression, or lilElement.

-- Component declarations can be analyzed using the ASIS-DECLARATIONS

-- operations.

function Correspondingg_DiscrininantSimpleName
(Variant-Part : in Record-Component)

return Identifier-Reference;

-- Returns the discriminant simple name in the variant part.

-- Raises InappropriateProgranElement

-- if ComponentKind(VariantPart) /= AVariantPart.

subtype Variant-List is ASISAda-Program.ElementList;

function Variants (VariantPart : in RecordComponent) return Variant-List;

-- Returns a list of variants that make up the record component.

-- Raises InappropriateProgramElement

-- if ComponentKind(VariantPart) /= AVariant-Part.

subtype Choice-List is ASISAdaPrograa.ElementList;

function Variant-Choices (AVariant : in Variant) return ChoiceList;

Page 105



21 October 1991 STARS-RC-251901/003/00

-- Returns a list of the 'WHEN <choice> I <choice>' choices.
-- Use the CHOICES operations to extract further information.

-- Raises InappropriateProgram.Element

-- if ASIS-Elements.MajorElementKind(A-Variant) /= A-Variant

subtype VariantComponentList is ASISAdaProgram.Element.List;

function Variant-Components (AVariant: in Variant)

return VariantComponentList;

-- Returns a list of the record components of the variant.

-- Further Analysis:
-- Use the Component-Kind operation to analyze the variant components.

-- Raises InappropriateProgramElement

-- if ASISElements. MajorElement-Kind(A-Variant) /= A-Variant

-- ACCESS TYPES - LRI 3.8

function Access-To (Access-Type : in Type-Definition)

return Subtype-Indication;

-- Returns the subtype indication following the reserved word access

-- in the access type definition.

-- Appropriate Type-Definition Kinds:

-- AnAccessTypeDefinition.

-- A.._GenericAccessTypeDefinition.

-- TASK SPECIFICATIONS

-- LRX Chapter 9

subtype DeclarativeItemList is ASISAdaProgram.ElementList;

function TaskType-Declarative-Items (Task-Type : in Type-Definition)

return DeclarativeItemList;
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-- Returns a list of entry declarations and representation clauses

-- in the specification of a task type in order of appearance.

-- Further Analysis:

-- Use ASISDeclarations operations for subprogram declarations to

-- decompose task entries.

-- Use ASISRepresentationClauses operations to analyze representation
-- clauses that apply to the entries.

-- Appropriate Type-Definition Kinds:

-- ATaskTypeDefinition

end ASISTypeDefinitions;

-- ASIS PRELININARY REVIEW VERSION 0.4

-- Sept 27, 1991

with ASISAdaProgram;
package ASIS-laaesAndExpressions is

-- LRM Chapter 4

subtype Element is ASISAdaProgram.Eleuent;

-- Use ASISElements operations.

subtype Expression is ASISAdaProgran.Element;

-- Use ASISNamesAndExpression operations.

subtype Name-Expression is ASISAdaProgram.Element;

-- Use ASIS-NamesAndExpression operations.

subtype Declaration is ASIS-Ada.Program.Element;

-- Use ASISDeclarations operations.
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subtype Statement in ASIS-.Ada-.Program.Element;

-- Use ASIS-.Statements operations.

subtype Type-.Definit ion is ASIS-.Ada..Program. Element;
-- Use ASIS-.Type-.Definitions operations.

-- NANE AID EXPRESSION KINDS

type Iame-k.nd-.Expression-.Kinds is

CA-.Siaple-..ame. - LRN 4.1

An-..perator-.Symbol, -- LRM 4.1

A-.Character-.Literal, - LEN 4.2
An-.Enuearation-.Literal, -- LRN 4.2

An-.Indexed-Component, -- LRN 4.1.1

A-.Slice, -- LRN 4.1.2

A-.Selected-.Coaponent, -- LRN 4.1.3

An-.Attribute, -- LEN 4.1.4

A-.Type-.Conversion. - LEN 4.6

A-.Qualified-.Expression, -- LEN 4.7

A..Funct ion-.Call, -- LEN 6.4

A-.Null-Lit oral, -- LRN 4.2

A-.String-.Literal, -- LEN 4.2

An..Thteger..Literal, -- LEN 4.2

A-.Real-.Literal, - LEN 4.2

An-.Aggragate, -- LEN 4.3

A..Parenthesized-.Expression. - LEN 4.4

A..Special-.Operation, -- LEN 4.4
kn-.Allocation-.From-.Subtype, -- LEN 4.8

An-.Allocation-.Fro...Qualified_.Ezpression, - LEN 4.8

Not-k.n-.Expression);

function Kind (An-.Expression :in Expression)

return Nam....nd-.Expression-.Kinds;

-- Returns the kind of the Expression, Name-.Expression,

-- Identifier-.Definition, or Identifier-.Reference.
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-- Returns NotiAnExpression for any inappropriate element such as

-- a Statement, Declaration, or lilElement.

-- THE TYPE OF AN EXPRESSION

function Expression-Type (An-Expression : in Expression)

return Type-Definition;

-- Returns the type definition for the expression.

-- This operation does not "unwind" subtypes or derived types to get to

-- the base type or parent type definitions. That can be accomplished

-- using ASISTypeDefinitions operations Parent-Type and Base-Type.

-- Raises InappropriateProgramElement

-- if Kind(An-Expression) = Not-inExpression

function Is-Universal (An-Expression : in Expression) return Boolean;

-- Returns True if the expression is of the type Universal-Integer or
-- the type Universal-Real.

-- Raises InappropriateProgramElement

-- if Kind(AnExpression) = NotiAnExpression

-- IDENTIFIERS - LRN 2.3

subtype IdentifierDefinition is ASIS-AdaProgram.Element;

subtype Identifier-Reference is ASISAda-Program.Element;

type IdKinds is

(AnIdent ifierDef inition,
AnIdentifierReference,

NotAnIdentifier);

function IdKind (An-Identifier : in Element) return Id-Kinds;
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-- Returns the kind of the Identifier-Definition or Identifier-Reference.

-- Returns IotAnIdentifier for any inappropriate element such as
-- a Statement, Declaration, or Nil-Element.

function String-Name (AnIdentifier : in Element) return String;

-- Returns the name of the identifier.

-- Appropriate IdKinds:
-- An-IdentifierDefinition,
-- An-Identifier-Reference

function Enclosing.Declaration (An-Identifier : in IdentifierDefinition)
return Dezlaration;

-- Returns the enclosing declaration for the identifier-definition.

-- This operations acts as the inverse of the ASISDeclarations.Identifiers
-- operation when given an IdentifierDefintion.

-- Appropriate Kinds:
-- Any element where:
-- IdKind(element) = AnIdentifierDefinition

-- REFERENCES OF NAMED ENTITIES

subtype Identifier-List is ASIS-AdaProgram.ElementList;

function References
l Named-Entity : in Element;
Context : in Element )

return Identifier-List;

-- Returns all direct references of the given Element within the given

-- context.

-- Appropriate Elements:
-- An Identifier-Definition, IdentifierReference, Iame_Expression, or
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-- expression whose ASIS-NamesAndExpressions.Kind is:
-- a_.SimpleMame,

-- EAnOperatorSymbol,
-- _ACharact erLit eral,
-- AnEnumerationLiteral,

function Is-Referenced
(lamed-Entity : in Element;
Context : in Element )

return Boolean;

-- Returns true if the Named-Entity is referenced within the given
-- context.

-- The search is discontinued after first reference is found.

-- Appropriate Elements:
-- An Identifier-Definition, IdentifierReference, or Name-Expression
-- whose IameAndExpressionKind is:
-- lSimpleName,
-- AnOperatorSymbol,
-- A._CharacterLiteral,
-- kAnEnumerationLiteral,

subtype Expression-List is ASISAdaProgram.ElementList;

function Used-games (AnExpression : in Expression) return Expression-List;

-- Returns a list of names of objects/types, operators, and literals
-- in an expression.

-- EG. the expression (A + B.D (Q'(4))) would return the list
-- A : A-SIMPLENAKNE
-- + : AL-OPERATORSYMBOL
-- B.D : A.SELECTEDCOMPONEXT
-- Q : ASIMPLEIAME

-- 4 : AIIITEGERLITERAL

-- The list may vary from one ASIS implementation to another
-- due to constant folding or other vendor dependent normalizations.

-- However, the lists are always semantically equivalent.

-- Raises InappropriateProgramElement

-- if Kind(AnExpression) = IotAn_Expression
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-- DEFINITION OF REFERENCED NAME

function Definition (AReference : in Element) return IdentifierDefinition;

-- Returns the first definition of the given reference.

-- A Nil-Element is returned if the element references a declaration that

-- is either predefined or implicit.

-- If given an Identifier-Definition, the same element is returned.

-- Appropriate Expression Kinds:

-- A_.SimpleName,

-- AnOperatorSymbol,

-- ACharacterLiteral,

-- hn_.EnuerationLiteral,

-- An_.IndexedComponent,
-- A-Slice,

-- A_..SelectedComponent,
-- AnAttribute,

function EnclosingNameExpression (An-Identifier : in Identifier-Reference)

return Name-Expression;

-- Returns the outermost name-expression that contains the

-- identifier-reference.

-- Appropriate Kinds:

-- Any element where:

-- IdKind(element) = AnIdentifierReference

-- DECLARATIONS OF NAMED ENTITIES

function Is-Predefined (NamedEntity : in Name-Expression)

return Boolean;

-- Returns true if the named entity denotes an element that is

-- predefined. (EG. STANDARD."+")
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-- Appropriate Expression Kinds:
-- ASimpleName,
-- AnOperatorSymbol,
-- ACharacterLiteral,
-- AnEnumerationLiteral,
-- AnIndexedComponent,
-- A-Slice,

-- AnSelectedComponent,

-- AnAttribute

-- ATypeConvers ion
-- AQualifiedExpression
-- AFunctionCall

function IsImplicitlyDeclaxed
(Named-Entity : in Name-Expression)

return Boolean;

-- Returns true if the named entity has r~o explicit
-- declaration associated with it. (EG. An implicit declaration of
-- a derived subprogram).

-- Appropriate Expression Kinds:
-- ASimple.lame,
-- AnOperatorSymbol,
-- ACharacterLiteral,
-- AnEnumerationLiteral,

An.AnIndexedComponent,

-- A-Slice,
-- AnSelectedComponent,
-- An-Attribute
-- ATypeConversion
-- AQualifiedExpression
-- AFunctionCall

function Named-Declarat ion
(Named-Entity : in Name-Expression)

return Declaration;

-- Returns the declaration of the entity denoted by the name.

-- A Nil-Element is returned if the element references a declaration that
-- is either predefined or implicit.
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-- Appropriate Name-Expression Kinds:
-- ASimpleName,
-- AnOperatorSymbol,
-- ACharacterLiteral,
-- An_.EnumerationLiteral,
-- AnIndexedComponent,
-- AnSelectedComponent,

-- ASlice,

-- An-Attribute

-- NAMES - LRM 4.1

-- Simple-Names and operator symbols are instances of identifier references

function Prefix (Name : in Name-Expression) return Name-Expression;

-- Returns the prefix (the construct to the left of the rightmost
-- left parenthesis in indexed or sliced objects, the rightmost 'dot' for
-- selected components, or the rightmost tick for attributes).

-- Appropriate Name-Expression Kinds:
-- AnIndexedComponent,
-- A_Slice,
-- ASelectedComponent,
-- An-Attribute,
-- AFunctionCall

-- INDEXED COMPONENTS - LRM 4.1.1

function Index-Expressions (IndexedComponent : in Name-Expression)
return Expression-List;

-- Returns a list of expressions (possibly only one) within the parenthesis.

-- Appropriate Name-Expression Kinds:
-- AnIndexedComponent,
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-- SLICES - LRM 4.1.2

subtype Discrete-Range is ASISAdaProgram.Element;

-- Use ASISTypeDefinitions operations to analyze discrete ranges.

function Slice-Range (Slice : in Name-Expression) return DiscreteRange;

-- Returns the discrete range of the slice.

-- Appropriate Name-Expression Kinds:

-- AISlice,

-- SELECTED COMPONENTS - LRM 4.1.3

type Selection-Kinds is

(ADiscriminant, -- LRM 4.1.3 (

ARecordComponent, -- LRN 4.1.3 b';

ATaskEntry, -- LRM 4 1.* (c)

AnAccessObject, -- LRM (d)

AnExpandedName, -- LRN (., f;.

Not _ASelectionKina.

functior Selection-Kind (SelectedComponent : in IaneZipression)

return Selection-Kinds;

-- Returns the selection kind of the selected component.

-- Returns NotASelectionKind for any inappropriate element such as

-- a Statement, Declaration, or Nil-Element.

function Selector (Selected-Component : in Name-Expression)

return Name-Expression;

-- Returns the selector (the construct to the right of the rightmost

-- 'dot' in the selected component).

-- Appropriate Name-Expression Kinds:

-- ASelectedComponent whose Selection-Kind is:

-- ADiscriminant,

-- ARecordComponent,

-- ATask.Entry,
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-- AnExpanded-Iame,

function Record-Obj ect

(DiscriminantOrComponentSelection : in Name-Expression)

return Declaration;

-- Returns the record object declaration for the selected object.

-- Appropriate Name-Expression Kinds:

-- ASelectedComponent whose SelectionKind is:

-- &ADiscriminant,
-- ARecord_Component,

function Selected-Component

(DiscrJiinantOrComponentSelection : in Name-Expression)

return Declaration;

-- Returns the declaration of the DiscriainantSpecification or

-- Component-Declaration in the record type declaration.

-- Operations in the package ASISDeclarations can be used to
-- manipulate record components.

-- Appropriate Name-Expression Kinds:

-- ASelectedComponent whose Selection-Kind is:

-- ADiscriminant,

-- RAecordComponent,

function SelectedTaskEntry (TaskEntry-Selection : in Name-Expression)

return Declaration;

-- Returns the entry declaration within the task type.

-- Appropriate Name-Expression Kinds:

-- ASelectedComponent whose Selection-Kind is:

-- ATaskEntry,

function SelectedDesignatedSubtype
(AccessObjectSelection : in Name-Expression)

return Declaration;
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-- Returns the declaration of the designated subtype. The base type of

-- this subtype is called the designated type. The designated type is

-- returned in the absence of a subtype.

-- Appropriate Name-Expression Kinds:

-- ASelectedComponent whose Selection-Kind is:

-- AnAccessObject

subtype NameExpressionList is ASISAdaProgram.ElementList;

function Named-Packages (AUseClause : in Element)

return NameExpressionList;

-- Returns a list containing the Name-Expression of each package

-- mentioned in the use clause.

-- Results of this operation may vary across ASIS implementations.

-- Some implementations normalize all use clauses containing multiple

-- package names into an equivalent sequence of corresponding single use

-- clauses. Similarly, an implementation may keep a name only once even

-- though that name may appear more than once in a use clause.

-- See LRM 8.4(9).

-- Appropriate Kinds:

-- Any element whose ASISElements.MajorElementKind is AUseClause.

-- ATTRIBUTES - LRN 4.1.4

function AttributeDesignatorlame (Attribute : in lame-Expression)

return Name-Expression;

-- Returns the name expression of the attribute designator. The name

-- expression may itself be an attribute if the given attribute is of the

-- form T'BASE'FIRST.

-- The attribute simple name returned here only has a name if its

-- kind = ASimple-lame. It is inappropriate in all other queries.

-- Appropriate Name-Expression Kinds:

-- AnAttribute

-- Further Analysis:
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-- Use String-Iane to get the name as a string.

function AttributeDesignatorArgument (Attribute : in Name-Expression)
return Expression;

-- Returns the static expression associated with the optional argument
-- of the attribute designator if one exists, illElement otherwise.

-- Appropriate Name-Expression Kinds:
-- An-Attribute

-- LITERALS - LRM 4.2

-- The image of literals can be determined by using the Static-Value
-- operation.

function Is-Literal (An-Expression : in Expression) return Boolean;

-- Determines whether the expression is a literal.

-- Returns True it the expression is:
-- ACharacterLiteral,
-- AnEnumerationLiteral,
-- ANullLiteral,
-- AStringLiteral,
-- AnIntegerLiteral,
-- A_..RealLiteral,

-- Raises InappropriateProgramElement
-- if Kind(AnExpression) = NotAnExpression

function Position.lumberInage

(EnuMerationOrCharacterLiteral : in Expression)
return String;

-- Returns the image of the cardinality of the enumeration literal within
-- the base type of the enumeration type. (same as image of "'POS")

-- Appropriate Expression Kinds:
-- A_..CharacterLiteral,
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-- AnEnumerat ionLiteral,

function RepresentationValueInage

(EnumerationOrCharacterLiteral : in Expression)

return String;

-- Returns the image of the internal representation of the enumeration

-- literal.

-- (same as image of "'POS" if no rep spec defined for the enumeration type)

-- Appropriate Expression Kinds:

-- ACharacterLiteral,
-- AnuEnumerationLiteral,

function Enumerat ionTypeDeclarat ion

(EnumerationOrCharacterLiteral : in Expression)

return Declaration;

-- Returns the declaration of the type that contains the literal.

-- Since characters are enumerations, both regular enumeration and

-- character literals have enumeration base type declarations.

-- Returns a Nil-Element if

-- IsImplicitlyDeclared(Enumerat ionOrCharacterLiteral).

-- The operations in ASISDeclarations can be used to further analyze

-- these declarations.

-- Appropriate Expression Kinds:

-- ACharacterLiteral,
-- AnEnumerat ionLiteral,

-- AGGREGATES - LRM 4.3

subtype Component-Association is ASISAdaProgram. Element;

subtype ComponentAssociationList is ASISAda-Prograa.ElementList;

function Components

(Aggregate : in Expression;
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Normalized : in Boolean := False)

return Component-AssociationList;

-- Returns a list of the component associations of an aggregate.

-- NOTE THAT NORMALIZED INFO IS NOT AVAILABLE FOR ARRAY AGGREGATES.
-- For record aggregates, the Normalized parameter has the following

-- affect:

-- If Normalized is True:

-- A normalized list containing all of the component associations

-- of an aggregate is returned in positional notation.

-- If Normalized is False:

-- Only explicit component associations will be included in the
-- order they appeared in the program text.

-- An ASIS implementation may choose to always "Normalize" its internal
-- representation. If that is the case, the operation will always behave

-- as if Normalized is True.

-- Appropriate Expression Kinds:

-- iAn-Aggregate

function Components-Normalized return Boolean;

-- Returns True if this implementation will always "Normalize" record

-- aggregate components as described in the Components operation.

-- If that is the case, the Components operation will always behave as

-- if its parameter Normalized is True.

subtype Choice-List is ASISAdaProgram.ElementList;

function Component-Choices (Component : in Component-Association)

return Choice-List;

-- Returns the list of choices in the aggregate component.

-- The list will be a nil list if positional notation is used.

-- Further Analysis:

-- Use the CHOICE operations in ASISTypeDefinitions

-- Raises InappropriateProgram-Element

-- if ASISElements.MajorElementKind(Component) /= AComponentAssociation
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function Component-Expression (Component : in Component-Association)

return Expression;

-- Returns the expression for the component association.

-- Raises InappropriateProgranElement

-- if ASISEleaents.MajorElementKind(Component) /= AComponentAssociation

-- PARENTHESIZED EXPRESSIONS - LRM 4.4

function Expression-Parenthesized (Parenthesized-Expression : in Expression)

return Expression;

-- Returns the expression within the parenthesis.

-- Appropriate Expression Kinds:

-- A_.ParenthesizedExpression

-- FUNCTION CALLS

-- AS A PRIMARY - LRM 4.4

-- OPERATORS - LRM 4.5

function IsPrefixCall (Function-Call : in Expression) return Boolean;

-- Returns true it the function call is in prefix form.
-- EG. - Foo (A, B); -- Returns TRUE

-.. .. <" (A. B); -- Returns TRUE

-- ... <B... -- Returns FALSE

-- Appropriate Expression Kinds:

-- AfunctionCall

function IsPrefix-CallSupported return Boolean;

-- Returns True if the ASIS implementation has the ability to determine

-- whether calls are in prefix form.
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function Called-Function (FunctionCall : in Expression) return Declaration;

-- Returns the declaration of the called function.

-- Returns a lilElement if

-- I sImplicitlyDeclared(FunctionCall).

-- Appropriate Expression Kinds:

-- AFunctionCall

subtype Parameter-AssociationList is ASISAdaProgram.ElementList;

function FunctionCallParameters

(Function-Call : in Expression;

Include-Defaults : in Boolean := False)

return Parameter.AssociationList;

-- Returns a list of parameter associations for the call.

-- If Include-Defaults is True:

-- The (unspecified) default parameters will also be included and,

-- the list will be ordered to match the declaration order of the

-- corresponding forwal parameter specifications.

-- If Include-Defaults is False:

-- Only explicit actual parameters will be included in the order they

-- appeared in the program text.

-- An ASIS iwplementation may choose to always "Include Defaults" its
-- internal representation. If that is the case, the operation will

-- always behave as if Include-Defaults is True.

-- Use ASISStatements operations to decompose parameter associations.

-- To map actual parameters to corresponding forwal parameters:

-- Create an actual parameter list by applying the function

-- ASISStatewents.ActualParameter to each parameter association

-- returned by Function-CallParameters with Include-Defaults = True.

-~ Create a formal parameter list by applying the function
-- ASISDeclarations.Identifiers to each formal parameter
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-- specification returned by ASISDeclarations.Parameters.

-- The Expression elements in the actual parameters list will have a

-- one to one correspondence with the Identifier-Definition elements

-- in the formal parameter list.

-- Appropriate Expression Kinds:

-- AFunctionCall

-- Further Analysis:

-- Use ASISStatements operations Formal-Parameter and Actual-Parameter

-- to analyze the parameter associations.

function FunctionCallParametersIncludeDefaults return Boolean;

-- Returns True if this implementation will always "Include Defaults".

-- If that is the case, the FunctionCallParameters operation will

-- always behave as if its parameter Include-Defaults is True.

function IsParameterAssociation (Program-Element : in Element)

return Boolean;

-- Returns True if the element is a parameter association.

-- Raises InappropriateProgramElement if the element is a Nil-Element.

-- SPECIAL OPERATIONS

-- SHORT CIRCUIT CONTROL FORMS - LRI 4.5.1

-- MEMBERSHIP TESTS - LRM 4.5.2

type SpecialOperationKinds is

(AnInRange,

AIot.InRange,

An.InType,
ANotInType,

AnAndThen,

AnOrElse,

NotASpecialOperat ion);
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function SpecialOperationKind (Special-Operation : in Expression)

return SpecialOperationKinds;

-- Returns the kind of the special operation.

-- Returns Not-ASpecialOperation for any inappropriate element such as

-- a Statement, Declaration, or lilElement.

function SpecialOperationLeft-HandSide (Special-Operation in Expression)

return Expression;

-- All special operation left hand sides are expressions.

-- Appropriate Expression Kinds:

-- &ASpecialOperation

subtype Range-Constraint is ASISAdaProgram.Element;

function In-RangeOperationRight _HandSide

(Special-Operation : in Expression)

return Range-Constraint;

-- The right hand side for an IN-RANGE operation is a range

-- Further Analysis:
-- Use Constraint-Kind, LowerBound, and Upper-Bound operations

-- in ASISTypeDefinit ions.

-- Appropriate Special-Operation Kinds:

-- An..InRange,

-- ANotInRange

function In-TypeOperationRight-Hand-Side

(Special-Operation : in Expression)

return Name-Expression;

-- The right hand side for an IS-TYPE operation is a type mark which is

-- a name and can be further analyzed using this package.

-- Appropriate Special-Operation Kinds:

-- AnInType,

-- AMotInType
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function Short _CircuitOperationRightHandSide

(Special-Operation : in Expression)

return Expression;

-- The right hand side for a short circuit operation can be any
-- expression kind which can be further analyzed using this package.

-- Appropriate Special-Operation Kinds:

-- An-AndThen,

-- AnOrElse

-- EXPRESSION EVALUATION - LRM 4.5

-- STATIC VALUES

function Is-Static (AnExpreision : in Expression) return Boolean;

-- Returns True if J-- expression has a static value.

-- Raises Inanpropriate.ProgramElement

-- if Kind(AnExpression) = NotAnExpression

function Static-Value (AnExpression : in Expression) return String;

-- If IsStatic(AnExpression) then

-- Returns the string image of the value of the expression.
-- else returns a null string.

-- Note that Static-Value for strings will not return the quotes around
-- a string literal. However, quotes embedded in a string literal are
-- doubled, just as they appear in the program text.

-- Raises InappropriateProgram-Element

-- if Kind(AnExpression) = NotAnExpression

-- TYPE CONVERSIONS and QUALIFIED EXPRESSIONS

-- LRA 4.6, 4.7
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function Type-Mark (TypeConversionOrQualifiedExpression in Expression)

return Name-Expression;

-- Returns the type mark of the type to which the expression is

-- being converted or qualified.

-- Appropriate Expression Kinds:

-- ATypeConversion
-- AQualifiedExpression

function ConvertedOrQualifiedExpression

(Type_Conversion-OrQualifiedExpression : in Expression)

return Expression;

-- Returns the expression being converted or qualified.

-- Appropriate Expression Kinds:

-- ATypeConversion

-- AQualifiedExpression

-- ALLOCATORS LRM 4.8

subtype Subtype-Indication is ASISAdaProgram.Element;

-- Use operations in this package and in ASISTypeDefinitions.

function Allocation-Type (Allocator : in Expression)

return Subtype-Indication;

-- Returns the subtype indication for the object being allocated.

-- Appropriate Expression Kinds:

-- An.AAllocationFromSubtype

function QualifiedObjectExpression (Allocator : in Expression)

return Expression;

-- Returns the qualified expression for the object being allocated.

-- Appropriate Expression Kinds:

-- AnAllocationFromQualifiedExpression
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end ASIS-.Names-.And-.Express ions;

-- ASIS PRELIMINARY REVIEW VERSION 0.4

-- Sept 27, 1991

with ASIS-.Ada-.Program;

package ASIS-Statements is

-- I.BM Chapters 5, 6, 9, 11

subtype Element is ASIS-Ada..Program. Element;
-- Use ASIS-Elements operations.

subtype Statement is ASIS..Ada_.Prograin.Element;

-- Us. ASIS-.Statements operations..

subtype Declaration is ASIS-.Ada-.Program.Element;

-- Use ASIS-.Declarations operations.

subtype Expression is ASIS..Ada-.Prograa.Element;

-- Use ASIS-.Names...nd-.Expresuion operations.

subtype Name-.Expression is ASIS-.Ada..Program. Element;
-- Use ASIS-.Names..And-.Expression operations.

subtype Type-.Definition is ASIS-Ada-.Prograzn.Element;

-- Use ASIS-.Type-.Definitions operations.

subtype Identifier-.Definition is ASIS-.Ada-.Program. Element;

-- Use ASIS...ames-.And-.Expression operations.

subtype Identifier-.Reference is ASIS-.Ada-.Program .Element;

-- Use ASIS-.Naaes..And-.Expression operations.
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-- STATEMENT KINDS

type Statement-Kinds is

-- Simple statements:

( A_.Null-Stat ement,
An..Assignment-.Statement,

&..Procedure..Call-Statement,

An-.Exit...Statement,

LReturn-.Statement,
A_.Goto-Statement,
An-.Entry..Call-Statement,

A_.Delay-.Statement,

An-.Abort-.Statement,

A-.Raise-.Statement,

A-.Code-.Statement,

-- Compound statements:

An-.If-.Statement,

A-Case-.Statement,

A-Loop-.Statement,

A-.Block-.Statement,

An-.Accept-.Statement,

A...Selective-Wait..Statement,

A-.Conditiona]...Entry-.Call-Statement,

A-Timed-.Entry-CallStatement,

Not-.A...Statement);

function Kind (A..Statement :in Statement) return Statement_.Kinds;

-- Returns the kind of the statement.

-- Returns Not-A-kStatement for any inappropriate element such as

-- a Type-.Definition, Declaration, or Nil-.Element.

-- LABELED STATEMENTS - LRM 5.1
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function Is-Labeled (AStatement : in Statement) return Boolean;

-- Returns True if the statement has a label.

-- Raises InappropriateProgramElement

-- if Kind(AStatement) = IotA_Statement

function LabellNames (AStatement : in Statement) return String;

-- Returns the LabelName(s) of the Statement.

-- The << and >> delimiters are included in the string.

-- A null string is returned if no label is present

-- Raises InappropriateProgramElement

-- if Kind(AStatement) = Not_A_Statement

-- ASSIGNMENT STATEMENTS - LRM 6.2

function ObjectAssignedTo (Assignment-Statement : in Statement)

return Same-Expression;

-- Returns the name of object to which the assignment is being made.

-- Appropriate Statement Kinds:

-- AnAssignmentStatement

function AssignmentExpression (Assignment-Statement : in Statement)

return Expression;

-- Returns the expression on the right hand side of the assignment.

-- Appropriate Statement Kinds:

-- LAnAssignmentStatement

-- IF STATEMENTS - LRM 5.3
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subtype IfStatement.Arm is ASIS-AdaProgra. Element;

type IfStatementArmKinds is

(AnIf_Arm,

AnElsifArm,
AnElseArm,

NotIAn_-IStatementArm);

function IfStatementArmKind (Arm : in IfStatementArm)

return IfStatement-ArmKinds;

-- Returns the kind of the if statement arm.

-- Returns NotAn_IfStatementArm for any inappropriate element such as
-- a Type-Definition, Declaration, or Nil-Element.

subtype IfStatementArm._List is ASIS-AdaProgram.ElementList;

function IfStatement-Arms (If-Statement : in Statement)

return IfStatementArmList;

-- Returns a list of the arms of the if statement in their order of
-- appearance.

-- Appropriate Statement Kinds:

-- An-IfStatement

function Condition-Expression (Arm : in IfStatementArm) return Expression;

-- Returns the condition expression for an if arm or an elsif arm.

-- Appropriate IfStatement-Arm Kinds:
-- An-IfArm
-- AnElsif-Arm

subtype Statement-List is ASISAdaProgram.ElementList;

function Arm-Statements (Arm : in IfStatement.Arm) return StatementList;

-- Returns a list of the statements in an if statement arm.
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-- Raises InappropriateProgramElement

-- if IfStatement.ArmKind(Arm) = Not.AnIfStatementArm

-- CASE STATEMENTS - LRM 5.4

function Case-Expression (CaseStatement : in Statement) return Expression;

-- Returns the expression of the case statement that determines

-- which alternative will be taken.

-- Appropriate Statement Kinds:
-- ACaseStatement

subtype CaseStatementAlternativeList is ASISAdaProgram.ElementList;

function CaseStatementAlternatives (Case-Statement : in Statement)
return CaseStatementAlternativeList;

-- Return a list of all alternatives of the case statement in their
-- order of appearance.

-- Appropriate Statement Kinds:

-- &ACaseStatement

subtype CaseStatementAlternative is ASISAdaProgram.Element;

function IsWhenOthers (CaseAlternative : in CaseStatementAlternative)
return Boolean;

-- Returns True if the case statement alternative is an others choice.

-- Appropriate Major-Element Kinds:
-- A._CaseStatementAlternative

subtype Choice-List is ASISAdaProgram.ElementList;

function CaseStatementAlternativeChoices
(Case-Alternative : in CaseStatementAlternative)
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return Choice-List;

-- Returns a list of the 'WHEN <choice> I <choice>' choices in their

-- order of appearance.

-- Further Analysis:

-- Use ASISType-Definitions Choices queries to extract more information.

-- Appropriate Major-Element Kinds:

-- ACaseStatementAlternative

function CaseStatement _AlternativeStatements

(Case-Alternative : in CaseStatementAlternative)

return Statement-List;

-- Returns a list of the statements in the case statement alternative.

-- Appropriate Major-Element Kinds:

-- ACaseStatementAlternative

-- LOOP STATENENTS - LAM 5.5

type Loop-Kinds is

(AForLoop,
AWhileLoop,

ASimpleLoop,
NotALoop);

function Loop-Kind (LoopStatement : in Statement) return Loop-Kinds;

-- Returns the kind of the if loop statement.

-- Returns NotALoop for any inappropriate element such as
-- a Type-Definition, Declaration, or Nil_Element.

function LoopSimpleNaame (Loop-Statement : in Statement)

return Identifier-Definition;

-- Returns the Identifier-Definition of the simple name of the loop.
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-- A Nil-Element is returned if the loop has no name.

-- Appropriate Statement Kinds:
-- ALoopStatement

function While-Condition (Loop-Statement : in Statement) return Expression;

-- Returns the condition expression associated with the while loop.

-- Appropriate Statement Kinds:
-- ALoopStatement whose Loop-Kind is AWhileLoop

function ForLoopParameterSpecification (LoopStatement : in Statement)
return Declaration;

-- Returns the Declaration of the LoopParameterSpecification.

-- Further Analysis:
-- Use ASISDeclarations operation Identifiers to get the
-- Identifier-Definition of the loop parameter.

-- Appropriate Statement Kinds:
-- ALoopStatement whose Loop-Kind is AForLoop

subtype Discrete-Range is ASISAdaProgram.Element;
-- Use ASISTypeDefinitions operations to analyze discrete ranges.

function LoopParameterRange (LoopParameterSpecification : in Declaration)
return Discrete-Range;

-- Returns the Discrete-Range of the loop parameter.

-- Appropriate Declaration Kinds:

-- A_..LoopParameterSpecification

function I sRevers eLoopParamet er

(LoopParameterSpecification : in Declaration)
return Boolean;

-- Returns True if the reserved word reverse is present.
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-- Appropriate Declaration Kinds:

-- _ALoopParaneterSpecification

function Loop-Statements (LoopStatement : in Statement)

return Statement-List;

-- Returns a list of the statements in the loop statement.

-- Appropriate Statement Kinds:

-- ALoopStatement

-- BLOCK STATEMIETS - LRN 5.6

function BlockSimpleIame (BlockStatement : in Statement)

return Identifier-Definition;

-- Returns the Identifier-Definition of the simple name of the block.

-- A Nil-Element is returned if the block has no explicit name.

-- Appropriate Statement Kinds:

-- ABlockStatement

subtype DeclarativeItemList is ASISAdaProgram.ElementList;

function Declarative-Items (Block-Statement : in Statement)

return DeclarativeItemList ;

-- Returns a list ot the declarations, representation specifications,

-- and use clauses in the declarative part ot the block.
-- A empty list indicates that there are no declarative items.

-- Appropriate Statement Kinds:

-- ABlockStatement

function BlockBodyStatements (Block-Statement : in Statement)

return Statement-List;

-- Returns a list of the statements in the block statement.
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-- Appropriate Statement Kinds:

-- A_,BlockStatement

subtype ExceptionHandlerList is ASIS-AdaProgram.EleuentList;

function BlockExceptionIandlers (Block-Statement : in Statement)

return Exception_.andlerList;

-- Returns a list of the exception handlers of the block.

-- Appropriate Statement Kinds:

-- ADBlockStatement

-- EXIT STATEMENTS - LRM 5.7

function ExitLoop_.ame (Exit-Statement : in Statement)

return Identifier-Reference;

-- Returns the name of the exited loop.

-- A lilElement is returned if no loop name is present.

-- Appropriate Statement Kinds:

-- IAnExitStatement

function Exit-Condition (ExitStatement : in Statement) return Expression;

-- Returns the when condition of the exit statement.

-- A Nil-Element is returned if no condition is present.

-- Appropriate Statement Kinds:

-- AnExitStatement

function Loop-Exited (Exit-Statement : in Statement) return Statement;

-- Returns the loop statement exited by the exit statement.

-- Appropriate Statement Kinds:

-- AnExitStatement
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-- RETURN STATEMENTS - LRE 6.8

function Return-Expression (ReturnStatement : in Statement)

return Expression;

-- Returns the expression in the return statement.

-- A Nil-Element is returned if no expression is present.

-- Appropriate Statement Kinds:

-- AReturnStatement

-- GOTO STATEMENTS - LRE 6.9

function GotoLabel (GotoStatement : in Statement) return String;

-- Returns the name of label specified by the goto statement.

-- Appropriate Statement Kinds:

-- AGotoStatement

function DestinationStatement (GotoStatement : in Statement)
return Statement;

-- Returns the named target statement specified by the goto statement.

-- Appropriate Statement Kinds:

-- A._GotoStatement

-- PROCEDURE CALL STATEMENTS - LRM 6.4

function CalledName (ProcedureOrEntryCallStatement : in Statement)

return Name-Expression;

-- Returns the name of the called procedure or entry. The name of an

-- entry of a family takes the form of an indexed component.

-- Appropriate Statement Kinds:
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-- _AProcedureCallStatement

-- An_..EntryCallStatement

function IsImplicitlyDeclared

(ProcedureOrEntryCallStatement : in Statement)

return Boolean;

-- Returns true if the procedure or entry call statement has no explicit

-- declaration associated with it. (EG. An implicit declaration of

-- a derived subprogram or an entry of a derived task type).

function Called-Procedure (ProcedureOrEntryCallStatement : in Statement)

return Declaration;

-- Returns the declaration of the called procedure or entry.

-- If IsImplicitlyDeclared(ProcedureOrEntryCallStatement) then

-- a Nil-Element is returned.

-- Appropriate Statement Kinds:

-- A_..Procedure _CallStatement

-- AnEntryCallStatement

-- PARAMETER ASSOCIATION - LRI 6.4

subtype Parameter-Association is ASIS.AdaProgram.Element;

subtype ParameterAssociationList is ASIS.AdaProgram.ElementList;

function Procedure-CallParameters

(ProcedureOrEntryCallStatement : in Statement;

Include-Defaults : in Boolean := False)

return ParameterAssociationList;

-- Returns a list of parameter associations for the call.

-- If Include-Defaults is True:

-- The (unspecified) default parameters will also be included and,

-- the list will be ordered to match the declaration order of the

-- corresponding formal parameter specifications.
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-- If Include-Defaults is False:

-- Only explicit actual parameters will be included in the order they

-- appeared in the program text.

-- An ASIS implementation may choose to always "Include Defaults" its

-- internal representation. If that is the case, the operation will

-- always behave as if Include-Defaults is True.

-- Appropriate Statement Kinds:

-- ._YProcedureCallStatement

-- AnEntryCallStatement

function ProcedureCallParametersIncludeDefaults return Boolean;

-- Returns True if this implementation will always "Include Defaults".

-- If that is the case, the ProcedureCallParameters operation will

-- always behave as if its parameter Include-Defaults is True.

function Formal-Parameter (AParameterAssociation : in Parameter-association)

return Identifier-Reference;

-- Returns the formal parameter simple name.

-- Accepts parameter associations and generic associations.

-- A ilElement is returned if the parameter association was given in

-- positional notation.

-- An ASIS implementation may choose to always normalize named notation

-- to positional notation in procedure and entry calls.

-- Appropriate Major-Element Kinds:

-- A_.ParameterstAssociation
-- An-Argument-Association

function IsFormalParameterIamedlNotationSupported return Boolean;

-- Returns True if this implementation will always normalize named

-- notation to positional notation in subprogram and entry calls.

-- If that is the case. the Formal-Parameter operation will

-- always return a NilElement.
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function Actual-Parameter (AParameterAssociation : in Par:%YmeterAssociation)

return Expression;

-- Returns the actual parameter expression.

-- Accepts parameter associations and generic associations.

-- Appropriate Major-Element Kinds:

-- AParameterAssociation
-- AnArgument.Association

-- To map actual parameters to corresponding formal parameters:

-- Create an actual parameter list by applying the function

-- Actual-Parameter to each parameter association returned by

-- ProcedureCallParameters with Include-Defaults = True.

-- Create a formal parameter list by applying the function

-- ASISDeclarations.Identifiers to each formal parameter

-- specification returned by ASISDeclarations.parameters.

-- The Expression elements in the actual parameters list will have a

-- one to one correspondence with the Identifier-Definition elements
-- in the formal parameter list.

-- ENTRY CALL STATEMENTS - LRM 9.6

-- Use PROCEDURE CALL STATEMENTS operations to analyze entry calls.

function Family-Index (EntryCallOrAcceptStatement : in Statement)
return Expression;

-- Returns the entry index in the entry call statement or accept statement.
-- If the statement has no explicit entry index, a nil element is returned.

-- Appropriate Statement Kinds:

-- hAnEntryCallStatement
-- AnAcceptStatement

-- ACCEPT STATEMENTS - LRM 9.5
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function Accepted-Entry (Accept-Statement : in Statement)

return Declaration;

-- Returns the declaration of the entry accepted in this statement.

-- Appropriate Statement Kinds:

-- AnAcceptStatement

function AcceptEntrySimple.Name (Accept-Statement : in Statement)

return Identifier-Reference;

-- Returns the simple name of the entry following the reserved word accept.

-- Appropriate Statement Kinds:

-- AnAcceptStatement

subtype ParameterSpecificationList is ASIS.AdaProgram.ElementList;

function Accept-Parameters (AcceptStatement : in Statement)

return ParameterSpecificationList;

-- Returns a list of parameter specifications in the formal part

-- of the accept statement in the order of appearance.

-- A NilElementList is returned if the accept statement has no

-- parameters.

-- Results of this operation may vary across ASIS implementations.

-- Some implementations normalize all multiple parameter specifications into

-- an equivalent sequence of corresponding single parameter specifications.

-- See LRM 6.1(4).

-- Further Analysis:

-- Use Identifiers to obtain the identifier list.

-- Use Type-Mark to obtain the parameter type mark.

-- Use Is-Initialized and Initial-Value to query the information

-- related to the presence of the default parameter initialization.

-- Appropriate Statement Kinds:

-- AnAcceptStatement
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function Accept-BodyStatements (Accept-Statement : in Statement)

return Statement-List;

-- Returns a list of the statements in the accept statement.

-- Appropriate Statement Kinds:

-- £An-AcceptStatement

-- DELAY STATEMENTS - LRM 9.6

function Delay-Expression (DelayStatement : in Statement)

return Expression;

-- Returns the expression for the duration of the delay

-- Appropriate Statement Kinds:

-- ADelayStatement

-- SELECT STATEMENTS - LRM 9.7

-- SELECTIVE WAIT - LRN 9.7.1

-- CONDITIONAL ENTRY CALLS - LRM 9.7.2

-- TIMED ENTRY CALLS - LRM 9.7.3

subtype SelectStatement.Arm is ASISAdaPrograa.Element;

type SelectStatementArmKinds is

(ASelectiveWaitSelect-Arm,

ASelectiveWaitOrArm,

ACondit ionalEntryCallSelect._Arm,
ATimedEntryCallSelectArm,

ATimedEntryCallOr.Arm,

AnElseArm,

NotASelectStatementArm);

function SelectStatement-ArmKind (Arm : in SelectStatementArm)

return SelectStatementArmKinds;
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-- Returns the kind of the select statement arm.

-- Returns lot.A.SelectStatementkrm for any inappropriate elerciat sucr. -s

-- a Type-Definition, Declaration, or Nil-Element.

subtype SelectStatementArmList is ISIS-AdaProgram.Eleme:...List;

function SelectStatementArms (Select-Statement : in Statement)

return SelectStatementArmList;

-- Returns a list of the arms of the Select statement in their order of

-- appearance.

-- Appropriate Statement Kinds:

-- A_..SelectiveWaitStatement
-- &.AConditionalEntryCallStatement
-- _ATimedEntryCallStatement

subtype SelectAlternative is ASISAdaProgram.Element;

type SelectAlternativeKinds is

(AnAccept _Alternative,
ADelay.Alternative,
AjTerminateAlternative,
IotASelectAlternative);

function SelectAlternativeKind (Alternative : in Select-Alternative)
return Select-AlternativeKinds;

-- Returns the kind of the select alternative.

-- Returns NotASelectAlternative for any inappropriate element such as

-- a Type-Definition, Declaration, or Nil-Element.

function ArmSelect-Alternative (Arm : in SelectStatementArm)

return Select-Alternative;

-- Returns the select alternative in the select statement arm.

-- Appropriate SelectStatementArm Kinds:

-- ASelectiveWaitSelectArm
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-- A..Selective-Wait._Or-rm

function Is-Guarded (Alternative : in Select-Alternative) return Boolean;

-- Returns true if a select alternative has a gu.rd.

-- Appropriate Select-Alternative Kinds:

-- An...Accept _Alternative

-- A_.Delay-Alternative
-- a...Terminate.•Alternative

function Guard (Alternative : in Select-Alternative) return Expression;

-- Returns the conditional expression guarding the alternative.

-- Returns a nil element if there is no guard.

-- Appropriate Select-Alternative Kinds:

-- AnAccept _Alternative

-- ADelayAlternative

-- A_..Terminate-Alternative

function Select-lternativeStatements (Alternative : in Select -Alternative)

return Statement-List;

-- Returns a list of the statements in the the accept or delay alternative

-- including the accept statement and delay statements themselves.

-- Appropriate Select-Alternative Kinds:

-- An~Accept _Alternative

-- A._DelayAlternative

function Or-Statements (Timed•.EntryCallOrArm : in SelectStatementArm)

return Statement-List;

-- Returns a list of statements contained in the or arm of a time-entry.call.

-- Appropriate SelectStatementArm Kinds:

-- ATimedEntryCallOrArm

function ElseStatemen FiseArm : in SelectStatement-Arm)
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return Statement-List;

-- Returns a list of statements contained in the else arm of a

-- selective-vait or conditional.entry-call.

-- If no else part exists, an empty list is returned.

-- Appropriate SelectStatementArm Kinds:

-- AnElseArm

function EntryCallStatements (Arm : in SelectStatementArm)

return Statement-List;

-- Returns the statements associated with the conditional or timed entry

-- call, including the actual entry call statement.

-- Appropriate SelectStatementArm Kinds:

-- AConditionalEntryCalLSelectArm

-- ATimedEntryCallSelectArm

-- ABORT STATEMENTS - LRii 9.10

subtype IameExpressionList is ASISAda.Program.ElementList;

function Aborted-Tasks (AbortStatement : in Statement)

return NameExpressionList;

-- Returns a list of the aborted tasks.

-- Appropriate Statement Kinds:

-- AnAbortStatement

-- EXCEPTION HANDLERS - LRM 11.2

subtype Exception-Handler is ASISAdaProgram.Element;

function IsOthers_Handler (Handler : in ExceptionHandler) return Boolean;

-- Appropriate Major-Element Kinds:
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-- AnExceptionHandler

function Exception-Choices (Handler : in Exception-Handler)

return ChoiceList;

-- Returns a list of the 'WHEN <choice> I <choice>' choices in their

-- order of appearance.

-- Further Analysis:

-- Use the Type-Definitions package's CHOICES queries to extract

-- further information about the <choice>s.

-- Appropriate Major-Element Kinds:

-- AnExceptionHandler

function Handler-Statements (Handler : in Exception-Handler)

return Statement-List;

-- Returns a list of the statements in the exception handler.

-- Appropriate Major-Element Kinds:

-- AnExceptionHandler

-- RAISE STATEMENTS - LRM 11.3

function Raised-Exception (RaiseStatement : in Statement)

return Name-Expression;

-- Returns the name of the raised exception.

-- A Nil-Element is returned if there is no explicitly named exception.

-- Appropriate Statement Kinds:

-- ARaiseStatement

-- CODE STATEMENTS - LRM 13.8

function Qualified-Expression (Code-Statement : in Statement)

return Expression;
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-- Returns the qualified expression representing the code statement.

-- Appropriate Statement Kinds:

-- _ACodeStatement

end ASISStatements;

-- ASIS PRELIMIIARY REVIEW VERSION 0.4

-- Sept 27, 1991

with ASIS.AdaProgram;

package ASISRepresentationClauses is

-- LRM Chapter 13

subtype Element is ASISAdaProgram.Eleaent;

-- Use ASISElements operations.

subtype Representation-Clause is ASISAdaProgram.Element;

-- Use ASISRepresentationClauses operations.

subtype Declaration is ASIS-AdaPrograa.Element;

-- Use ASISDeclarations operations.

subtype Expression is ASIS-AdaProgram. Element;

-- Use ASISNamesAndExpression operations.

subtype Type-Definition is ASISAdaPrograa.Element;

-- Use ASISTypeDefinitions operations.

subtype Identifier-Reference is ASIS.Ada-Program.Element;

-- Use ASISIames-AndExpression operations.
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subtype Identifier-Definition is ASIS-AdaProgram.Element;

-- Use ASISNames-AndExpression operations.

-- REPRESENTATION CLAUSE KINDS

type Representation.ClauseKinds is

(ALengthClause,

AnEnumerat ionRepres entat ionClaus e,

A-Record-RepresentationClause,

AnAddressClause,

UotA._RepresentationClause);

function Kind (Clause : in Representation-Clause)

return RepresentationClauseKinds;

-- Returns the kind of the Representation-Clause

-- Returns Iot-ARepresentationClause for any inappropriate element

-- such as a Statement, Declaration, or lilElement.

function Associated-Type (Clause : in Representation-Clause)

return Type-Definition;

-- Returns the definition of the type specified in the length clause,

-- enumeration representation clause or record representation clause.

-- Raises InappropriateProgramElement
-- if Kind(Clause) = NotARepresentationClause

-- LENGTH CLAUSES - 13.2

type LengthClauseAttributeKinds is

(ASizeAttribute, -- LRM 13.2(a)
ACollectionStorageSize-Attribute, -- LRM 13.2(b)

ATaskStorageSize-Attribute, -- LRE 13.2(c)

ASmallAttribute, -- LRM 13.2(d)
Not._ALengthClause-Attribute);
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function LengthClauseAttributeKind

(ALengthClause : in Representation-Clause)

return LengthClause-AttributeKinds;

-- Returns the kind of the LengthClause-Attribute.

-- Returns NotALengthClauseAttribute for any inappropriate element
-- such as a Statement, Declaration, or lilElement.

function Associated-Size (A-TypeDefinition : in Type-Definition)
return Expression;

-- Returns the expression that describes the size associated with a type
-- definition if there is a representation clause associated with this type.

-- A Nil-Element is returned if no associated representation clause exists.

-- Raises InappropriateProgramElement

-- if ASIS.STypeDefinitions.Kind(A-TypeDefinition) = lotATypeDefinition

function AssociatedStorageSize (ATypeDefinition in Type-Definition)
return Expression;

-- Returns the expression that describes the storage-size associated
-- with a type definition.

-- A NilElement is returned if no associated representation clause exists.

-- Raises InappropriateProgramElement

-- if ASISType-Definitions.Kind(ATypeDefinition) = Not-A-TypeDefinition

-- ENUNERATION REPRESENTATION CLAUSES - 13.3

function AssociatedEnuaerationLiteralRoepresentation

(EnumerationLiteral : in Identifier-Definition)
return Expression;

-- Returns the expression that describes the representation of
-- enumeration literal.
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-- Raises InappropriateProgramElement

-- if ASISIames.AndExpression. Kind(EnumerationLiteral)

-- /= An-EnumerationLiteral

function Enumerat ionTypeSimpleName

(EnumerationClause : in Representation-Clause)

return Identifier-Reference;

-- Returns the identifier reference of the type simple name in

-- the enumeration representation clause.

-- Appropriate Representation-Clause Kinds:

-- An_.EnuerationRepresentationClause

function Representat ion-Aggregate

(Enumeration-Clause : in Representation-Clause)

return Expression;

-- Returns the aggregate of the representation clause.

-- Appropriate Representation-Clause Kinds:
-- AnEnumerationRepresentationClause

-- RECORD REPRESENTATION CLAUSES - 13.4

function AssociatedRecordTypeRepresentation

(Record-Type : in Type-Definition)

return Representation-Clause;

-- Returns the record representation clause associated with the

-- record type definition.

-- A Nil-Element is returned if there is no associated representation

-- clause.

-- Appropriate Type-Definition Kinds:
-- ARecordTypeDefinition

function AssociatedRecordComponentRepresentation
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(Record-Component : in Declaration)

return Representation-Clause;

-- Returns the record representation clause associated with the
-- record type that encloses the record component declaration.

-- A NilElement is returned if there is no associated representation

-- clause.

-- Appropriate Declaration Kinds:

-- AComponentDeclaration

-- ADiscriminantSpecification

function RecordTypeSimplesame (Record-Clause : in Representation-Clause)

return IdentifierReference;

-- Returns the identifier reference of the type simple name in the

-- representation clause.

-- Appropriate Representation-Clause Kinds:

-- ARecordRepresentationClause

function AlignmentExpression (Record-Clause : in Representation-Clause)
return Expression;

-- Returns the alignment expression for the representation clause.

-- A Nil-Element is returned if an alignment expression is not present.

-- Appropriate Representation-Clause Kinds:
-- AIRecordRepresentationClause

-- COMPONENT CLAUSES - 13.4

subtype Component.Clause is ASISAdaProgram.Element;

subtype ComponentClauseList is ASISAdaProgram.ElementList;

function Component-Clauses (Record-Clause : in Representation-Clause)

return ComponentClausoList;
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-- Returns a list of the component clauses of the record clause in order

-- of appearance.

-- A Ill list is returned if the representation clause has no component

-- clauses.

-- Appropriate Representation-Clause Kinds:

-- ARecordRepresentation-Clause

function ComponentSimple_.ame

(RecordComponentClause : in Component-Clause)

return IdentifierReference;

-- Returns the identifier reference of the name of the component.

-- Appropriate MajorElementKind:

-- AComponentClause

function Component-Offset (RecordComponentClause : in Component-Clause)

return Expression;

-- Returns the offset expression for the component.

-- Appropriate NajorElementKind:
-- AComponentClause

subtype Range-Constraint is ASISAdaProgram.Element;

function Component-Range (RecordComponentClause : in Component-Clause)

return Range-Constraint;

-- Returns the range constraint for the component.

-- Appropriate NajorElementKind:

-- AComponentClause

------------------------------------------------

-- ADDRESS CLAUSES - 13.5
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function AssociatedAddress (Identifier : in Identifier-Definition)

return Representation-Clause;

-- Returns the address clause associated with the identifier.

-- A Nil-Element is returned it no associated address clause exists.

-- Raises Inappropriate_..ProgramElement if the element is a Nil_Element.

function EntitySimple_.ame (AddressClause : in RepresentationClause)

return Identifier-Reference;

-- Returns the identifier reference of the entity named in

-- the address clause.

-- Appropriate Representation-Clause Kinds:

-- AnAddressClause

function Addressed-Declaration (Address-Clause : in Representation-Clause)

return Declaration;

-- Returns the declaration of the entity whose address is specified.

-- Appropriate Representation-Clause Kinds:

-- AnAddressClause

function Address-Expression (Address-Clause : in Representation-Clause)

return Expression;

-- Returns the simple expression for the address of the entity.

-- Appropriate Representation-Clause Kinds:

-- AnAddressClause

end ASISRepresentationClauses;
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-- iSIS PRELIMINARY REVIEW VERSION 0.4

-- Sept 27, 1991

with ASISAdaProgram;

package ASISText is

-- This package encapsulates a set of operations to access the text of

-- ASIS Elements. It assumes no knowledge of the existence, location, or

-- form of the program text.

-- The text of a program consists of the texts of one or more

-- compilations. The text of each compilation is a sequence of separate

-- lexical elements. Each lexical element is either a delimiter, an

-- identifier (which may be a reserved word), a numeric literal, a character

-- literal, a string literal, or a comment.

-- Each ASIS Element has a text image whose value is a series of characters

-- that forms the text span of the Element. The text span covers all the

-- characters from the first character of the Element through the last

-- character of the Element over the range of lines.

subtype Element is ASIS_..daProgram.Element;

Maximum_.LineLength : ASIS-AdaProgram. ASISInteger

renames ASIS-AdaProgram. MaximumLineLength;

-- A constant value, Implementation defined.

MaximumLineNumber : ASIS.AdaProgram. ASISInteger

renames ASISAdaProgram. MaximumLine-lumber;

-- A constant value, Implementation defined.

subtype Line-Number is ASIS-AdaProgram.LineNmber;

-- The range of line numbers within the text of programs.

-- The value 0 is used to indicate an invalid line number.
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subtype Character-Position is ASISAdaProgram.LineIumber range

O.. MaximumslineLength;

-- The range of character positions within text lines.

-- The value 0 is used to indicate an invalid character position.

subtype Line is ASISAdaProgram.Line;

-- A private type

subtype Line-List is ASIS-AdaProgram.LineList;
-- A list of lines.

NilLineList : Line-List renames ASISAdaProgram.NilLineList;

-- EXCEPTIONS

InappropriateLineNumber : exception;

-- Raised on attempt to retrieve a line whose number is outside the

-- range of valid text lines.

-- LINE NUMBERS

function FirstLineNumber (ProgramElement : in Element) return LineNumber;

-- Returns the first line number on which the text of the element resides.
-- Returns 0 if a line number is not available for a given element,

-- and for any inappropriate element.

function LastLineNumber (Program-Element : in Element) return LineNumber;

-- Returns the last line number on which the text of the element resides.
-- Returns 0 if a line number is not available for a given element,
-- and for any inappropriate element.

-- TEXT SPANS

type Span is record
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First-Line : Line-Number LineNumber'First;
FirstColumn : Character-Position = CharacterPosition'First;
Last-Line : Line-Number LineNumber'First;
LastColumn : Character-Position = CharacterPosition'First;

end record;

-- A single text position is identified by a line number and

-- a column representing the character position within the line.

-- An implementation may choose to ignore character position values

-- in which case the function IsSpanColumnPositionSupported returns

-- False;

-- The text of an element may span one or more lines. The Text span

-- of an element identifies the lower and upper bound of a span
-- of text positions.

-- Spans and position give client tools the flexibility to access text
-- through this package or through the external text file if any.

function Nil-Span return Span;

-- Returns a span with a void or nil value (the default initialization).

function Element-Span (Program-Element : in Element) return Span;

-- Returns the span of the given element.

-- Returns a IilSpan if not IsTextAvailable(ProgramElement),
-- and for any inappropriate element.

function CompilationUnitSpan (Program-Element : in Element) return Span;

-- Returns the span of the text comprising the enclosing compilation unit
-- of the given element.

-- Returns a Iil-Span if text is not available for the enclosing
-- compilation unit, and for any inappropriate element.

function Compilation-Span (Program-Element : in Element) return Span;
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-- Returns the span of the text comprising the compilation to which

-- the element belongs. The text span may include one or more

-- compilation units.

-- Returns a IilSpan if text is not available for the enclosing

-- compilation unit, and for any inappropriate element.

-- LINES

-- Lists can be indexed to get each individual line.

-- The bounds of the lists returned correspond to the line numbers of

-- the text.

function Length (Text : in Line) return Character-Position;

-- Returns the length of the line.

function Lines (Program-Element : in Element) return Line-List;

-- Returns a list of lines covering the span of the

-- given program element.

-- Returns a Nil list if not IsTextAvailable(ProgramElement),

-- and for any inappropriate element.

function Lines

(Program-Element : in Element;

Text-Span : in Span)
return LineList;

-- Returns a list of lines covering the given span

-- from the compilation containing the given program element.

-- This operation can be used to access lines from text outside the
-- span of an element, but still within the compilation. For example,

-- lines containing preceding comments or lines between two elements.

-- Returns a Nil list if not IsTextAvailable(ProgramElement),

-- and for any inappropriate element.
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-- Raises IuappropriateLine-.umber if the Span defines a Nil-Span or a line

-- whose number is outside the range of text lines that can be accessed

-- through the element.

function Lines

(Program-Element in Element;

FirstLiue in LinelNumber;

Last-Line in Line-Number)
return Line-List;

-- Returns a list of lines covering the given line numbers

-- from the compilation containing the given program element.

-- This operation can be used to access lines from text outside the

-- span of an element, but still within the compilation.

-- Returns a Nil list if not IsTextAvailable(ProgramElement),

-- and for any inappropriate element.

-- Raises InappropriateLineNumber if the Span defines a Nil-Span or a line

-- whose number is outside the range of text lines that can be accessed

-- through the element.

-- IMAGES

subtype ASISCharacter is ASISAdaProgram.ASISCharacter;

-- The component type of the ASISString type.

subtype ASISString is ASISAdaProgram.ASISString;

-- ASISString values form lexical elements in the text of programs.

-- The ASISString type allows implementations to include non-ASCII

-- characters in comments appearing in the text of programs.

Nil-String : ASISString renames ASISAdaProgram.NilString;

-- A constant value
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function ImageDelimiter return ASISString;

-- Returns the ASISString used as a delimiter separating
-- individual lines of text within the ASISString Image of an element.

function Image (Program-Element : in Element) return ASISString;

-- Returns an ASISString image of the element.
-- The image of an element may span more than one line, in which

-- case the ASISCharacter returned by the function ImageDelimiter
-- separates the individual lines.

-- Returns a Nil-String if not IsTextAvailable(ProgramElement),

-- and for any inappropriate element.

-- NOTE: The image of a large element may exceed the range of an

-- ASISString in which case the exception Failed will be raised.

-- Use the Lines operation to oporation on the image of large elements.

function Image (Text : in Line) return ASISString;

-- Returns an ASISString image of the entire line.

-- The image of a single lexical element can 'e sliced from the
-- ASISString value using the first or last column character positions

-- from the span of an Element.

function NonCommentImage (Text : in Line) return ASISString;

-- Returns an ASISString image of the lexical elements of a line
-- up to but excluding any comment on that line.

-- other than a comment.

-- The value returned includes any preceding white space characters.

function CommentImage (Text : in Line) return ASISString;

-- Returns an ASIS-string image of any comment on that line excluding

-- any lexical elements preceding the comment.

-- The value returned includes the two adjacent hyphens .....
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-- A Il-String is returned if the line has no comment.

-- The bounds of the ASISString correspond to the range of
-- Character-Positions the comment occupies in the line.

-- TEXT AVAILABILITY

function IsText-Available (Program-Element : in Element) return Boolean;

-- Returns True if the implementation can return a valid text image for
-- the given element.

-- An implementation may choose to make text available only for certain
-- kinds of elements.

function IsLineNumberSupported return Boolean;

-- Returns True if the implementation can return valid line
-- numbers for elements.

-- An implementation may choose to ignore line number values
-- in which case this function returns False;

function IsSpanColuunPositionSupported return Boolean;

-- Returns True if the implementation can return valid character

-- positions for elements.

-- An implementation may choose to ignore column character position
-- values within spans in which case this function returns False;

function IsCommentarySupported return Boolean;

-- Returns True if the implementation can return comments.

-- An implementation may choose to ignore comments in the text
-- in which case the function IsCommentarySupported returns False;
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-- LINE DESTRUCTOR

procedure Dissociate (ALine : in out Line);

-- A Line of length 0 is returned.

-- Postconditions: (it no exception is raised)

-- Depending on the ASIS implementation, storage for Line
-- may be deallocated.

-- Length(ALine) = 0

procedure Dissociate (ALineList : in out LineList);

-- Severs associations made to the Line-List.
-- A NilLineList value is returned.

-- Postconditions: (if no exception is raised)

-- Depending on the ASIS implementation, storage for each Line

-- may be deallocated.

end ASISText;
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